the TOOL and MANUFACTURING 
EN GI 


JANUARY 1961 


AMERICAN eS ~ ENGINEERS 





MERICAL CONTROL... 


A Realistic Appraisal 


At the 1960 Machine Tool Exposition, numerical contro) 
emerged as the shining new star on the metalworking hori- 
zon. In fact, if you didn’t have something numerically con- 
trolled to demonstrate, you just weren't in the running. 

This subject is one that deserves a realistic appraisal. Is it 
a “fad” that will not stand the tcst of time? Or is it a panacea, 
a cure-all, that will eventually make all manually-operated 
machines obsolete? 

Since Heald offers both numerically controlled and manu- 
ally operated machines, we can afford to look at the subject 
objectively. Of this we can be sure—numerical control is 
here to stay. On the other hand, we can be equally sure 
that it is not the universal solution to all machining problems 

and that manual operation will also be around for a long 
time to come. 

Where to use numerical control is largely a matter of pro- 
duction economics. How far it can be profitably applied 
depends on many factors, including the nature of the work- 
piece and the operations to be performed. In general, how- 
ever, numerical control will usually be most advantageous 


where any of the following conditions are encountered. 


1. Where several different setups are required on the same 
or different workpieces. 


2. Where the operations performed are complex in nature. 


Numerically-controlled 
HEALDRILL makes high- 
precision layout or produc- 
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3. Where manual setup time is relatively high. 


4, Where time for tooling design, manufacture and use must 
be reduced. 


5. Where variety and complexity of work require excessive 
tooling cost. 


Properly applied, numerical control offers many profitable 
opportunities for making substantial cost reductions. Im- 
properly applied, it will be a disappointing investment. 


Numerically-controlled Bore-Matics permit contour boring and turning 
of irregular shapes with higher accuracy and precision than were here 
tofore obtainable. In routine production, the machine shown here con- 
tour turns an aluminum workpiece to = .0001” of true path 


Your Heald engineer is fully qualified to help you evaluate the 
economics of numerical control for Borizing, grinding and 
precision drilling operations. It will pay you to call him in be- 
fore taking the ‘‘plunge.”’ 


SIEALD 
THE ¢ MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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Direct Energy Conversion—Key to Lower-Cost Manufacturing?...................0. cece ee eee 71 


New conversion devices may make it possible—some day—to power 
machine tools directly with energy from the sun. 


Gadgets 
Relieved punch sets die radius . . . chuck jaws activated by centrif 
ugal force . . . cross-hole drilling method for turret lathes. 
Controlled Vibration—Key to Parts-Finishing Efficiency By T. W. Black 
Vibratory finishing machines are capable of much faster parts finish 
ing cycles than conventional rotary barrels and give precision results. 
improving Diamond Wheel Performance in Electrolytic Machining By Rico R. Brandi 
Selecting the right type of wheel—and maintaining that wheel properly 
are important to over-all efficiency in electrolytic machining. 
How to Use Positional Tolerances—Part 2 By Edward S. Roth 


Positional tolerances prevent misunderstandings that sometimes lead 
to the rejection of functionally satisfactory parts. 


Plastics Tooling for the Job Shop By R. M. Radl 


Use of plastics for orthodox job-shop tooling saves time and the 
fabrication of plastics tools is simple. 


Cast-to-Size Steel Molds Cut Compact Car Costs 
Cast permanent molds are being successfully applied for the low 
pressure casting of aluminum engine components. 
Automated Accuracy Made Possible by Precision Fixtures. . By Walter R. Opel 


Tolerances of +0.00035 inch are being maintained with a new trans- 
fer machine that produces 14) complex parts per hour. 


Turning Hardened Tool Steels with Ceramic Tools By Fenton L. Bagley, Jr 
Ceramic tools with large negative rakes have excellent life, even when 
cutting materials as hard as Re 61 

Drawing in Three-Dimensional Space. . 


A revolutionary machine that alias ike -dimens il drawings could 
be used to check cutter paths prior to actual metal removal. 


Getting the Most out of Shell Molding 


Shell molding has definite advantages over most other casting proc- 
esses and, properly applied, should result in quality improvement. 


Improving Tap Life (Reference Sheet) 


When tap design and cutting conditions are suitable for the work 
material, tap life is considerably extended. 
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During the past year, vibratory 
finishing has fully proved its abil- 
ity to speed parts finishing. Cover 
artist William Solms shows a vi- 
bratory finishing machine in action. 
The load in the tub is a mixture 
of parts and abrasive stones. When 
the tub is vibrated, the abrasive 
removes burrs and sharp edges 
and improves the surface finishes 
of the parts. An article on vibratory 
finishing starts on page 77. 


THe Toot Anp Manuracrurinc Encrverr is regularly indexed in the Engineering Index Service and Applied Science 
& Technology Index, used generally in libraries. The magazine is available in microfilm form at moderate cost. 





A new twist for the old “handful” of tools problem, ——— tea 


bushing layout and installation. Elimi- ® 
drilling, tapping, lock screws and holding 
ers labor cost. A quick twist is all that’s 
place an American Slip Renewable bush- 


UN-A-LOK LINER. No tools required. Finger-tip pressure alone locks the American bushing in place. The UN-A-LOK Delta Liner 
eliminates the plastics engineer's problem of locating lock screws in plastic dies. Allows any standard A.S.A. Slip Renewable 


bushing to adapt to this liner, giving you the perfect answer for plastic tooling. UN-A-LOKS are also available in AS.A. 
Ground and Unground finishes. 


“UN-A-LOK greatly simplifies original 


nates screw hole layout, 
clamps. Saves time. Low- 
needed to remove or re- 


ing in American’s new 


Patent Pending 


st of UN-A-LOK LINERS in the new American Catalog. Write for Free copy today 


7 
[junetiiean DRILL BUSHING CO.,5107 PACIFIC BLVD., LOS ANGELES 58, CALIFORNIA 


TELEPHONE LUdiow 3-1122 / TELETYPE LA 1315 
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Now is the Time... 


Now is the time... 
To plan your future, because no one ever gets ahead by 
looking backwards. 


Now is the time... 
To establish your goals in life, because no one ever gets any- 


where unless he knows where he’s going. 


Now is the time .. . 
To study your roads to these goals, because no one ever gets 
lost when he has a good map. 


Now is the time... 
To prepare yourself for your journey, because no one ever 
gets far unless he’s got what it takes. 


Now is the time. . 
To acknowledge that you have much to learn, because no one 
ever succeeded in knowing it all. 


Now is the time... 
To study, because no one ever becomes wise unless he tries. 


Now is the time... 
To work, because no one ever achieves success without sweat. 


Now is the time... 
To start, because no one ever gets anyplace until he gets 
started. 


Now is the time... 

To remember that no one ever really gets something for 
nothing . . . that those who give the most get the most. . . 
that the rewards are greatest for those whose service is great- 
est . . . that the most important advances in manufacturing 
engineering are conceived and developed by engineers who 
master their field, then make creative contributions to that 
field . . . and that your success, like theirs, depends on your 
knowledge and hard work. 


Plan for that success now! 


tn) rtm 





to complete the finest line 
of cutting tools in the industry 


THREADWELL 


hit 


as 


Fy hE) | ns 





REAMERS- 


MILLING CUTTERS 


Your 
Threadwell Distributor 
is your partner 
in productivity. 


THREADWELL TAP & DIE CO. See him now. 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit — los Angeles — Greenfield, Mass. 
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Electricity from the Sun? 


For centuries, scientists and engineers have been 
seeking ways to tap solar energy directly so that 
it can perform useful work. Until recently, the 
most promising approach seemed to be to use solar 
heat, focused by a lens or parabolic mirror, to 
generate steam that could be used to run an engine 
that in turn could run an electrical generator. 

Within the past several years, scientists have had 


some success with so-called “solar batteries” that 
convert the sun’s energy directly into electricity. 
The latest developments in this research are highly 
promising, so promising that they are covered in the 
lead article in this issue. 

While electrical machine tools may never be 
directly powered by solar energy, energy conver- 
ters now under development could trap and store 
excess heat developed in plant operations such as 
machining, releasing it when needed in the form 
of heat or electricity. 


Vibratory Finishing 


The greatest advance in parts finishing in recent 
years has been the advent of the vibratory finishing 
process. The process is simplicity itself: just parti- 
ally fill the tub on a vibratory finishing machine 
with abrasive grains or stones, add the parts to 
be finished and water, push the button that starts 
the machine cycle and walk away. In an hour or 
two, the vibratory action will deburr the parts, 
generate radii on sharp corners, improve the sur- 
face finish—and do all this hundreds of times 
faster than manual finishing and perhaps ten times 
faster than other mechanical finishing methods. 


Electrolytic Machining 


Electrolytic machining has proved its ability to 
machine hard materials such as carbide cutting 
tools efficiently and fast. The process can be made 
even more efficient by correct preparation of the 


diamond wheels used in the process and by main- 


January 1961 


taining them carefully during service. The diamond 
wheels do not cut, by the way. The diamonds act 
as spacers, separating the work surface and the 


metal wheel during this “deplating” process. 


Plastics Tooling 


While the use of plastics tooling for aircraft and 
missile construction is well known, it is not realized 
that plastics offer great opportunities for cost and 
time savings in any plant. Most toolmakers can 
easily learn to mix and apply plastics and often 
the workpiece itself can be used as a pattern for 
holding fixtures, checking fixtures and the like. 


Cast-To-Size Molds 


A cast tool steel that holds up as well as wrought 
materials in severe applications has been put to 
work in permanent molds used for a new low-pres- 
sure casting process. The molds require little ma- 
chining or hand finishing after casting. 


Ceramics Cut Hard Materials 


Some of the breakdowns of ceramic too!s in ser- 


vice are attributable to tool design, rather than to 
the ceramic material itself. Experiments at Water- 
town Arsenal have shown that even hardened steels 
can be successfully cut with ceramics when large 
negative rake angles are used. 


Drawing in Three Dimensions 


Conventionally, engineers have had to represent 
three-dimensional objects on two dimensional paper. 
A new machine produces an ink trace in a block of 
gel, enabling engineers to draw in three dimensions. 
Possible application: checking out a machining pro- 
gram developed by a computer for a numerically 
controlled machine. The part can be drawn in 
three dimensions under tape or punched card con- 
trol—a less costly procedure than actually ma- 
chining a metal part for checking. 





Precision Parts | 
Assure Precision 
“OM. from 


Cylinders! 





With all matching parts and mounts machined to close 
tolerances, O-M Air and Hydraulic Cylinders eliminate 
misalignment friction, unnecessary wear on rod, bear- 
ings and packings, also reduce maintenance, when 
operated singly or in sequence under automatic cyc- 
ling. The length and direction of piston rod travel is 
accurately controlled whether the job calls for moving 
a machine member, holding a tool, positioning, clamp- 
ing, releasing a work piece, activating an indexing 
table or other applications. In addition, precise cushion- 
ing against piston shock on thrust and return strokes 
makes for smoother, dependable operation. 


O-M Cylinders are available in a complete range of 
sizes (1%”" to 8” bores) with standard or heavy-duty 
rods. Complete line of interchangeable parts and 
mounts. Immediate delivery on most sizes. 


lf you are designing air or hydraulic cylinders into 
original equipment for precision control of linear 
motion, coupon below will bring our latest bulletins 
showing construction and dimensional details, engin- 
eering drawings, capacity chart and mounting data. 
For your copies, MAIL COUPON TODAY. 
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ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 


Have representative call 
Send Bulletins 
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LOOKING HAIER ers 


Some New Year's predictions, based on exhaustive surveys of what's 
going on in American metalworking today: 


By mid-1961, the current industrial doldrums should be over. Doubts 
and uncertainties caused by the outcome of the recent National elec- 


tions should be dispelled and management should be able to make firm 
plans for the immediate future. 


Many of these plans have to do with plant modernization. Over the next 
decade, population growth and greater prosperity will mean high de- 
mand for the products of the metalworking industry. Expanded produc- 
tion schedules will be met, for the most part, by installing new, 
highly productive machines, tools, tooling and gaging. 


Expansions of the type prevalent in the early 50's, when plants were 
literally expanded by knocking out a wall and putting an extension on 
the building, will be the exception, rather than the rule. With to- 
day's machine tools, often four or five times as productive as their 
predecessors of 10 years ago, bricks-and-mortar capensions are not 
necessary to achieve greater output. 


As plant modernization progresses, manufacturing engineers and execu:- 
tives will increasingly look at the operations in their plants as 
parts of an over-all production system, rather than as discrete en- 
tities. This concept has, of course, been a familiar one for years in 
the mass production industries. But it is an equally fruitful concept 
for low-volume production. No manufacturer can afford the delays 


caused by inefficient material handling, in-process storage and bot- 
tleneck operations. 





During 1960, numerical control came to maturity. Up until now, it has 
been put to work most frequently in large plants. During 1961, more 
small plants will install numerically controlled machining systems, 
particularly for precision drilling operations. Small plants—tool and 
die plants for example—simply cannot afford to put off installing nu- 
merically controlled equipment that can radically improve efficiency. 


Of equal importance is the trend toward building-block machine con- 
struction. Adoption of industry-wide standards for some types of 
building-block units during 1960 was a step in the right direction. 
Availability of building-block units is, of course, not enough. Com- 
panies must install them to obtain the inherent benefits of lower-cost 


automation. There are indications that many companies will do just 
that during 1961. 





Mn a ie MG a 
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WHERE PRECISION 
IS PARAMOUNT 


PLA-CHEK’GAGES 


‘ 


. 








Just as the Sentinels of Freedom (at left) stand guard over America’s security, so do 
the PLA-CHEK Gages (center) in one Hughes Inspection room guard the pre- 
cision and quality of these Falcon Missiles, manufactured by Hughes Aircraft Co. 


Nowhere will you find precision and accuracy more 
demanding than in the manufacturing of guided 
missiles and airborne electronic armament systems. 
And volume production demands speed. These are 
reasons why you'll find so many Cadillac PLA-CHEK 
Gages at work in the plants of Hughes Aircraft 
Company. 


Ten years ago the first PLA-CHEK went to work for 
Hughes. Today 120 are in daily use speeding inspec- 
tions and guarding precision at various Hughes’ 
plants. Here’s proof of PLA-CHEK performance. 


Speedy inspections? Yes! PLA-CHEK Gages can be 
set 5 to 20 times faster than other methods of com- 


parable accuracy. Precision? Yes! PLA-CHEK Gages 
are guaranteed accurate to .00005” through the entire 
range of the 6”, 12” and 18” sizes—to .0001” through 
the range of the 24” size. The 36” and 48” sizes are 
guaranteed accurate to .0OO1” in any 24” length and 
to .0002” over their entire range. 


PLA-CHEK Gages are available in a full range of 
sizes tO meet every inspection and layout require- 
ment either at the surface plate or the machine. Let 
us tell you how you, too, can speed inspections, 
maintain extreme accuracy, guard the quality of your 
work and save money with PLA-CHEK Gages. Write 
for complete, detailed literature. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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Specify HARDINGE Collets 


— for Accuracy 
and Durability 


N 


HARDINGE 


LMinA, at 


“Performance Has Established 
Leadership for HARDINGE”’ 


For Your LATHES and MILLING MACHINES 


HARDINGE braw-in Collets symbolize 


accuracy, long life, and low cost because they 
are hardened and ground both internally and 
externally, have heat treated threads, — and 
cost no more than ordinary collets. 
HARDINGE Collets assure you of all - essential 
accuracy plus durability and economy. 

Write for Free Bulletin — 


collet ordering information for 
ail Lathes and Millers. 


‘HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Atianta, Bosten, Chicage, Dayten, Detre:t, Elmira, Hertterd, Los Angeles, New York, Philadelphia, Seattie, Portiand, Minneepelis, 
Oakland, St. Leuis, Springfield, N. J., and Terento. 
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JONES & LAMSON'’'S 
NEW PRECISION LINE rela-Seit-TielaM l-lalelaaal-ta 3 


‘ Tim isl-Mlalol-lae ble melele) 
of smaller machines 


ola tet g-lale le 


MODEL 6 PRECISION BORING MACHINE 


FEATURES: « choice of three automatic cycles 
push button operation 


varied chucking for rotating either 
tools or work 


applicable for multiple spindles 


SPECS: write for folder #6016 


Swing — 10” dia. max., Stroke — 75%” max. 
Bore — .090” dia. min., 3” dia. max. 





MODEL 410 PRECISION THREAD GRINDER 


FEATURES: « stark simplicity in set up and operation 
push button control 


pre-packed work and wheel spindles 
lubricated for life 


dual lead compensation (short & long) 


all machine slides are on pre-loaded 
rollers for smooth accurate traverse 


ri #6015 
SPECS: write for folder 5 


Work Dia. 4” max., Thread Length 10” max. 
Wheel Speeds —- 2700 RPM 





MODEL 6D PRECISION GUN DRILLING MACHINE 


FEATURES: « high penetration rates (12” per min. 
not unusual) 


automatic cycling push button 
control 


spindle distributes 12-15 gals. of 
coolant per min. at 2,000 PSI 


infinitely variable and constant feed 
rate 


SPECS: write for folder #6014 


Spindle Speeds — 15,000 RPM, Max. Length of hole C, 
Dia. of hole 4%” max., .074 min., Stroke 7%” max. 


JONES & LAMSON cc) yantian 001 








Jones & Lamson Machine Company, 518 Clinton Street, Springfield, Vt., U. S. Teo DIVISION 


® 
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For Fast Removal Of Tough Metals 
Specify |2(0))J= PRECISION 
ELECTROLYTIC GRINDING (“ANOCUT”) SPINDLES 


with total eccentricity of shaft less than fifty millionths (.000050’) 


Pope “‘Anocut”’ Spindles are available for 50 To get the most production out of electrolytic 
to 3000 amp. operation, motorized or belt driven grinding, you need Pope designed, precision built 
with wheels up to 28” dia. They are equipped electrolytic grinding spindles. Let us have your 
with built-in insulation and a new Pope rugged specifications for quotations. 
fork type, cool operating brush assembly for 
transmitting low voltage, high amperage current 
to the wheel. 


INSULATED 


Pope Precision P-Il-RB-AN-A ANOCUT Pope Precision P-19162 ANOCUT Spindle; 
Spindle for 6” x 18” Surface Grinder 1 to 20 HP, 1800 RPM. 
— 300 amps, 5000 RPM. 


Pope Precision P-19163 
ANOCUT Spindle mounted on ‘4 <= , 
Pope heavy duty universal Se? Pope Precision P-3007 ANOCUT Spindle 


slide with indicators for measuring : er, — 10,000 RPM. 
feed in ten-thousandths. - 


Pope Precision P-6651-XG-S4 ANOCUT ee 
Tilting Head for attaching to Cincinnati #2 . Pope Precision P-12001 ANOCUT Spindle 
Tool and Cutter Grinder. — for 2000, 3000 and 5000 RPM. 


No. 127 





_ ENGINEERS, DESIGNS AND BUILDS 
PRECISION ANTI-FRICTION BEARING SPINDLES 
ARS FOR EVERY PuRPose 








bes 


Ce et ae 
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Practical 
Tooling Tips 


No. 4 of a series 


Ps 


HEX NOSE SPEEDS INSTALLATION OF SPRING PLUNGERS — 
Vlier Hexnose Spring Plungers are easily installed with a 
simple end wrench. Eliminates hunting for special 
wrenches. Made to same exacting tolerances as Vlier 
Standard Spring Plungers. Available in many end pres- 
sures, diameters and lengths, 














NEW PLUNGER ASSEMBLY PREVENTS DAMAGE TO DIE STOPS 
—Plunger actuates automatic stop perfectly. Quickly 
installed, never needs adjustment. Hex nose mates with 
standard hex head bolts for easy insertion. Nylok® nylon 
pellet prevents threaded retainer from working loose. 
6 sizes trom %4” to 1” diameter. Various end pressures. 
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New uses are being found every day for Vlier 
Tooling Accessories. Perhaps the applications 
shown below will suggest ways you can profit by 
replacing costly, custom devices in jigs, dies and 
fixtures with precision, off-the-shelf Vlier products. 


THIN-WALLED RING GEAR HELD SECURELY in fixture with- 
out distortion with 12 Vlier Torque Thumb Screws. Once 
pre-set end pressure is reached, knurled head spins freely, 
preventing overtightening. Checknut prevents backing off 
under vibration. Available in four types; various screw 
diameters and lengths. 


FREE IDEA BOOKLET —I]lustrations in this 16-page booklet 
show how others have profited from the use of Vlier Tool- 
ing Accessories. Shows both the usual and unusual appli- 
cations. May suggest ways you can save. Write for your 
copy today. 


WME FP 


Engineering Corporation 
A subsidiary of Barry Controls, Inc. 
8900 Santa Monica Bivd. * Los Angeles 46, California 


The Tool and Manufacturing Engineer 





Machining. 
Time— 
Cut up 
to 15% 


i 


Dependable DESEGATIZED’® FM Die Steels 


... easier to work... easier to machine 





In the production of thousands of metalworking dies, the properly dispersed alloy 
sulphides in Latrobe’s FM High Alloy Die Steels have permitted increased feeds and 
speeds—machining time cut up to 15% in most cases! This cost-saving production is 
possible with no sacrifice of the excellent toughness, wear resistance and hardenability 
properties of the steel. 

FM die steels are produced by Latrobe’s Desegatized process of manufacture. This 
process guarantees full structural uniformity of the steel—an even distribution of the all- 
important carbide particles and “free-machining” alloy sulphides—your assurance of 
dependable quality. 

Four grades of 12% chromium FM steels are regularly stocked: Olympic FM (type D-2) 
for long-run applications; BR-4 FM (type D-7) for extreme abrasion resistance; GSN FM 
(type D-3) for severe non-deforming requirements; Cobalt Chrome FM (type D-5) for 
extra resistance to galling and pickup. 

For better die steels and technical service, call your nearest Latrobe representative. 
Literature on grades available upon request. 


oy LATROBE STEEL COMPANY 


made in 


U.S.A LATROBE, PENNSYLVANIA 


ee BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON + BUFFALO + CHICAGO 
CLEVELAND + DAYTON «+ DETROIT « HARTFORD + LOS ANGELES + MIAMI + MILWAUKEE 
NEW YORK ° PHILADELPHIA PITTSBURGH ° SAN LEANDRO . TOLEDO 
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BENDIX PROVIDES 
SYSTEMS EXPERIENCE 
TO MAKE NUMERICAL 

CONTROL WORK FOR YOU 


Numerical control is a proved concept in metalworking. It has demonstrated its worth in scores 
of applications, but perhaps your manufacturing problems are different. Why not enlist the serv- 
ices of Bendix—long-time supplier of practical, reliable numerical control systems to most major 
machine tool builders. Let us be your prime source of information and assistance when the 


demand for increased productivity indicates a need for more modern equipment that will reduce 


scrap, reduce lead time, reduce inventory costs, and reduce tooling costs. Whether it’s contouring, 


positioning or measuring, Bendix has the solution to your particular problem. 


Versatility of Bendix DynaPath contouring controls is illustrated 
by this machine too! which will grind, turn or mill in two or three 
axes, with 0.0001-inch tool path accuracy. 
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YOU NEED BENDIX SYSTEMS EXPERIENCE when you consider numerical control for 


your application! Bendix offers: 


1 JUSTIFICATION STUDIES— what can numerical control do for you? 
2 SYSTEM ENGINEERING— applying the right control to the right machine tool. 


3 TRAINING AND SERVICE—for maximum machine utilization rates. 


The unique Bendix Systems Experience is backed up by a staff of experienced electronic, mechan- 
ical and hydraulic engineers, mathematicians, instructors, technicians, and parts planners. Our 
contract machining and tape-making facilities offer years of accumulated case histories on all 
manner of applications and a chance to check out your problems in actual practice. Why not 
write today for more information on Bendix Systems Experience. 


Industrial Controls Section ey 


28120 Wyoming Ave., Detroit 32, Michigan CORPORATION 
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SF 
J 4 
lick OF AN ALLEN WRENCH 
i \ 
loosens the socket head screws—the removable 
caps are pushed up through the bushings . . . then 
the punch holder virtually floats on the guide pins. 
That makes it a simple matter to lift the punch 


holder off the die shoe. Tilting or uneven lifting is \\ \ No Die Set Smash-Ups 

Should foreign matter cause pin 
. and bushing seizure, the socket 
THERE’ ITERT Y NO T T >< ny \ \ screw pulls out of retaining washer 
PHERE’S ABSOLUTELY NO TROUBLESOME \ \ «tien the metehinn tanar af win 
BINDING IN PARTING DIES. \ and cap act as guide to prevent 


costly die damage. 


not a factor when removable cap pins are used. 


WRITE FOR 24 PAGE CATALOG 


* dealers 


E 2s C@ar. 


2754 SO. 19TH STREET MILWAUKEE, WISCONSIN 
AND CHESHIRE, CONNECTICUT 


One man parts large die set in a few minutes with Superior 
Removable Cap Guide Pins 


NOW ON ALL SUPERIOR DIE SETS IN DIAMETERS FROM 1!2" UPWARD 
AT NO ADDITIONAL COST. 


Use Reader Service Card, CIRCLE 14 The Tool and Manufacturing Engineer 








Production Pointers 


from 


More cost-cutting IDEAS— 
to help you 


ANCHOR EQUIPMENT REDUCES TIME, TOOLING AND HANDLING 
Indexing fixture, cross-feeding turret boost productivity 60% 


The problems solved 

with this setup may be 

similar to those you face. 

Anchor Equipment Cor- 

pany, San Francisco, 

Calif., wanted to reduce 
tool costs, multiple setups, in-process inventory, and 
machining time on steel gate valve bodies. Here’s how 
they did it, and improved accuracy as well: 

They obtained a Gisholt MASTERLINE® 3L Saddle 
Type Turret Lathe, with a 42”-swing gapped bed, a 
5-position indexing fixture, and a cross-feeding hexagon 
turret. 

The 5-position indexing fixture permits completing all 
three ends of the 6”, 150-Ib. steel gate valve body, shown, 


Gisholt MASTERLINE 3L tooled for 6”, 150-lb. cast steel gate valve 
cuts time 40%. Basic setup handles valves 4”, 150-Ib., to 10”, 300-Ib. 
Hex 1 tools can serrate raised face of run flanges, and hex 3 tools 
can finish-face seat rings in place, if required. 


in just one chucking (includes two 5° seat areas). A swing- 
ing push-button control permits the operator to observe 
the operation with minimum movement. Fixture jaws 
change fast to accommodate a variety of work sizes. 

The cross-feeding turret permits use of standard, low- 
cost boring bars and toolholders. It also permits han- 
dling both on- and off-center work (facing, turning, groov- 
ing, boring, etc.), eliminating need for a cross slide. 

The caption tells how f.t.f. time was reduced 40% ona 
typical job. 


3L cuts time 40%. Cross-feeding hex turret provides versatility, 
cuts tool costs. Fixture permits completing three ends, two angular 
seat ring surfaces, and driving of seat rings—all in one chucking. 


For information on 3L, circle No. 743 on inquiry card. 


Machining sequence on 6” steel gate 
valve body: Hex 1—face A, index 
fixture 90°, face B, index 180°, face 
C. Offset fixture, index to 5° seat 
position, rough- and finish-bore and 
face D from hex 2 and 3. Form 
relief and chamfer—hex 4. Index to 
opposite 5° seat position; use re- 
verse feed (standard on Gisholt 
Saddles); repeat operations on E 
from hex 2, 3 and 4. Use reverse 
lead and reverse spindle, thread E 
from hex 5. Index to opposite 5° 
position; thread D with forward 
lead and spindle, and second set of 
chasers on same bar—hex 5. Drive 
seat ring—hex 6 (adjustable torque 
release on driver simplifies opera- 
tion). Index again, reverse spindle, 
drive opposite seat ring. One 
machine boosts total production 
60% over previous method using 
three older machines. 





HOW MACK TRUCKS, INC., SAVES 
TIME BY COMBINING OPERATIONS 


Small CRI-DAN B threads work beyond 
normal range of die heads 


If you’re looking for ways to head off 

rising costs, study this setup used by 

Mack Trucks, Inc., Plainfield, N. J. It 

shows how you can combine standard 

machining with single-point threading 

on the Gisholt CRI-DAN Threading 
Lathe. In this case, machining and threading times were 
slashed an average of 60%...work-handling time and 
floor space were cut in half...and, with all operations 
completed in one chucking, quality has improved sub- 
stantially. 

The setup, shown at right, handles a variety of over 
ten cast iron adjustment nuts. Previously, two machines 
were required: one to machine, the other to mill the 
thread. To see how CRI-DAN lets others do it for less, 
study the one-cycle, combination job sequence at right. 


Cost-alert management is vitally interested in equipment that can 
perform like this. Contact your Gisholt Representative or circle 
No. 744 on inquiry card for complete details. 


Setup on CRI-DAN B to combine machining 
and threading on differertial bearing adjust- 
ment nut, 644” diameter, 114” wide. Tooling 
includes an automatic turning slide (A), a 
standard front threading slide (B), an automatic facing slide (C). 
The part is located against driving lugs and is chucked in rough bore. 

Automatic cycle: Slide (A) tools turn and chamfer O.D.; single- 
point threading tool on slide (B) produces 12 t.p.i., .054”-deep 
thread on O.D. in 18 passes, with .003” tool in-feed per pass. A 
second “feathering” tool on slide (B) removes a portion of first 
revolution of thread to eliminate possibility of turning over or 
breaking off; slide (C) tools face front and chamfer rear O.D. edge. 
Time: only 106 seconds, f.t.f. A revolving center can be mounted in 
bracket (D) for parts requiring additional support. 








INGERSOLL-RAND BOOSTS PRODUCTIVITY ON LINERS 
No. 24 Automatic Lathe machines 20 surfaces with tandem tool slides 


Here’s how an automatic 

lathe gives you maximum 

efficiency in machining 

multiple surfaces on long 

parts. First, and most im- 

portant, is that the ma- 
chine itself offers the right combination of capacity, 
horsepower, rigidity, versatility and quick change-over 
to cut costs. 

These were the factors involved in Ingersoll-Rand’s 
decision to purchase a Gisholt MASTERLINE No. 24 
Automatic Lathe for cylinder liner machining in their 
plant at Painted Post, New York. The machine shown, 
is a second No. 24 recently ordered to meet increased 
production needs. 


Work includes liners from 243{" to 43” in length, 18” to 
2114" diameter, in lots up to 100 pieces. Up to 20 O.D. 
surfaces must be rough- and finish-machined. 

The work is supported on expanding mandrels at 
headstock and tailstock. Front and rear carriages are 
extra wide. Each carriage supports two independent 
tool slides, linked together to operate as a unit. Separate 
setups are made for roughing and finishing. The slide 
tops are accurately marked for fast positioning of blocks 
with preset indexable tip tools. Size adjustment is pro- 
vided for each tool. Cam-operated tool blocks, actuated 
by forward movement of the carriage, are used where 
tapers are required. 

A 100 h.p. motor and the rugged No. 24 headstock 
permit simultaneous engagement of all 22 tools for the 
roughing operation on the 20 4"-diameter, 43”-long liner 
shown. These tools turn, taper-turn, blend, face, groove 
and chamfer. Setup is similar for the finishing operation. 
Machine rigidity permits holding tolerances of +.005” 
to —.000” on the 43”-long parts. 


Twenty-two tools machine 20 surfaces during the automatic rough- 
ing cycle. Up to 30 pieces are completed per tool despite heavy stock 
removal. 


No. 24 saves time, improves accuracy over entire work range. It 
offers capacity and flexibility for maximum savings on large parts. 


For information on No. 24, circle No. 745 on inquiry card. 





ASK YOUR GISHOLT REPRESENTATIVE 
ABOUT FACTORY-REBUILT MACHINES 
WITH NEW MACHINE GUARANTEE 














SUPERFINISH SAVES TWO 
OPERATIONS FOR SKF 


Eliminates grinding, finishes a face and a 
diameter at the same time 


Superfinish offers a lot more than a fast, 
automatic cycle that produces a “con- 
trolled” surface finish at minimum cost. 
Other important benefits that will assure 
top management approval when making 
your new equipment requests are demon- 
strated by this setup used by SKF Industries, Inc. 


Benefit No. 1—Eliminates and combines 
operations 


Here a Model 51A Superfinishes two surfaces on cast 
iron railroad axle caps. These surfaces are first machined, 
then Superfinished. Grinding is eliminated, The upper 
stones engage the seal diameter and remove .003” stock 
while reducing the surface from 150 to 20 micro-inches 
RMS. At the same time, the cup wheel on the rotary quill 
Superfinishes the induction-hardened roller thrust face 
from 150 to 15 micro-inches RMS. A .005” taper is also 
created on the thrust face. 


Benefit No. 2—Improves surface quality for 
longer service life 

Minute peaks that cause excessive wear or galling are 

removed. The true bearing area is increased as much as 

80%. Some valleys remain to retain lubricant. Load 

capacity is increased substantially. 


Benefit No. 3—Versatility and quick setup 


SKF uses one machine to Superfinish both flat and cylin- 
drical surfaces on axle caps, enclosure collars and sleeves 
in a variety of sizes. Expanding mandrels and face-plate 


Axle cap shown in mandrel. Note loading and locating fixture at 
front center. Stones on overhead quill Superfinish 6.750”-diameter, 
1-21/32”-wide seal surface, while the cup wheel, on a rotating quill, 
advances to Superfinish the roiler thrust face. Two operations per- 
formed in one chucking. 


fixtures hold the work. Stone pressure, reciprocation 
rate, rough and finish spindle speeds, and cycle times are 
quickly set for each part. Quick-change stone holders 
further simplify the operation. Longitudinal traverse for 
long diameters is available. 


Superfinish cuts previous finishing time in half on part shown, saves 
in other three major areas. Contact Gisholt for a complete analysis 
of possible savings on your work. 


For information on Superfinishing, circle No. 746 on inquiry card. 


HOW YOU CAN SIMPLIFY PRODUCTION BALANCING 


NEW ideas reduce work handling, speed production, eliminate chance of error 


This setup on a 1S Balancer may point the way to new 
speed, efficiency and accuracy in your own balancing 
operations. Featuring several new ideas, this 1S locates, 
measures, corrects and inspects balance of blower 
assemblies for automotive air conditioners—all in one 


CisHoir 


fast cycle. A battery of 13 such machines is cutting costs 
for a well-known eastern automotive components manu- 
facturer. 

Operating and work-handling time is cut to a minimum 
by: a direct-loading supporting fixture which works 
without clamps or half-bearings; a belt drive under the 
work which eliminates belt-handling; a slip-on scanning 
cup which eliminates the usual numbered angle reference 
tape or protractor on the work; a single “left-right” 
switch which quickly indicates angle and measures 
amount of unbalance in each plane; separate unbalance 
location (angle) and amount meters that “hold” read- 
ings until corrections are made—one set for each correc- 
tion plane; automatic starting and stopping of work 
rotation by raising and lowering of protective shroud. 
Guesswork is eliminated since meters provide exact 
indications in terms of correction method used. 


Before loading, operator places a scanning cup inside the fan on the 
hub. Aluminum clips (various weights in tray) are crimped to the 
vanes at indicated angles in each plane to correct unbalance. The 
amount meter shows the clip size required to correct within a 1/64 
oz. in. tolerance. With this setup on the Gisholt 1S Balancer, one 
operator locates, measures, corrects unbalance and inspects 74 
blower assemblies per hour. 


New ideas speed and simplify balancing— eliminate need for opera- 
tor to remember angle and t of unbalance in each correction 
plane. 


For information on IS Balancer, circle No. 747 on inquiry card. 








Bevel pinion is held on an expanding man- 
drel. Platen advances tools to work and 
holds while front slide straddle-faces back 
angle and face; center slide co-bores; rear 
slide faces front angle. Time: 3.3 minutes, f.t.f. 


THE AUTOMATIC WAY TO HIGHER PROFITS ON YOUR PARTS 


Simplimatic® offers ‘‘one-pass” completion of second-operation work 


Whether you machine bevel 

gears or not, you can benefit 

from the ideas used in this 

setup. It shows how a Gisholt 

MASTERLINE Simplimatic, a 

single-spindle automatic lathe, 
can be tooled to machine a maximum number of surfaces 
per chucking—providing consistent quality at fixed pro- 
duction rates — leaving the operator free to handle a 
second machine. 

The overhead view of the tooling used in the second 
operation on steel bevel pinion forgings demonstrates 
the versatility of this machine. Note the wide platen. 
Retracted, it provides ample clearance for loading and 
unloading. The platen is screw-fed and carries the tools 
to and from the work. It can rapid-traverse, and then 
hold while the slides operate. It can also rapid-traverse, 
then feed forward to plunge facing tools to depth; it can 
bore or position tools in a bore for straddle facing, 
internal grooving, etc., before standard slide movements 
begin. 

In this setup, front, center and rear independent slides 
operate simultaneously. All are positioned so that when 
the platen advances to machining position, they will be 
close to the work, at the proper angles, and will have 
minimum tool overhang. 

A 40 h.p. motor permits heavy stock removal (angle 
facing cuts at 250 s.f.m. and .015” feed, up to 4" stock 
removed per side). Machine and tooling rigidity assures 
accuracy on angles and good surface finish. 


For your own work, a tailstock, a separate motor- 
driven speeder boring bar, a single- or multiple-pass 
JETracer® slide or an auxiliary slide can be mounted on 
the platen. A back-facing or back-boring attachment 
can be operated through the spindle—permitting simul- 
taneous machining of front and back surfaces. 

A basic set of tooling can generally be provided to 
handle a number of work sizes—even parts of quite 
different configuration—with minimum time for change- 
over. 


Versatile Simplimatic does the work of special machines at standard 
machine cost. Platen permits unlimited variety of tool slide arrange- 
ments for machining maximum number of surfaces per pass. 


For information on Simplimatic, circle No. 748 on inquiry card. 





Ask about Gisholt "Productivity Team” 


Almost any part can be handled at peak efficiency 
with a “Productivity Team” consisting of an auto- 
matic turret lathe and single-spindle automatic. With 
fast, new setup and change-over advantages, they 
are now practical for small lots as well as for large 
production runs. 

Gisholt now offers automatic turret lathes in six sizes 
and four single-spindle automatics. Call your Gisholt 
Representative. Let him show you how a new Gisholt 
“Productivity Team” can cut costs on your work. 














No. 1-261 


The Gisholt Round Table represents the collective 7 8 
experience of specialists in the machining, surface- 780 
finishing and balancing of round and partly 


round parts. Your problems are welcomed here. 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers 


MACHI 
Madison 10, Wisconsin, U.S.A. 


« 
ww 


Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 


Printed in U.S.A. 





LESS THAN ... 


25 MILLIONTHS 


OF AN INCH! 


TOTAL INDICATOR READING 


qa es, — 
VA. 


FOR PRECISION INSPECTION 


7, 


@ CERTIFIED 
@ GUARANTEED 


@ DELIVERY 3 
FROM STOCK \ at. Applied For 


... Every “ZERO-SPINDLE” 

Bearing Block Assembly has 

written certification guaranteeing less than 
.000025” T.I.R. concentricity and squareness! 


For Complete Information 


Write For Bulletin 1260 ZS When You Buy, Specify 
WOODWORTH 


1300 EAST NINE MILEROAD—- DETROIT 20, MICHIGAN 
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. a . 
Tool slides are rotated to the upward position so 
tools can be seen, reached and replaced easily. 





















New Transfer-matic Combines 
Chucking with Drilling, 
Broaching and Assembly 


Cross Introduces Building Blocks 
for Chucking Operations 


This Transfer-matic starts with rough castings and completely 
finishes wheel hubs ready for final assembly. Operations con- 
sist of turning, boring, facing, drilling, broaching, and assembly 
of studs. Capacity at 100% efficiency is 200 parts per hour. 

New Cross building blocks for chucking operations make 
this combination of work possible. Like other Cross building 
blocks, they can be rearranged as requirements change. 

Advantages of the new Transfer-matic include maximum 
accuracy and uniformity, higher output, less handling, and 
faster production than conventional methods. 

Heavy duty, three jaw chucks are 
used on the roughing operations but 
diaphragm types are employed for 
finishing to avoid clamping distortion. 

A work bank between Sections I and 
II permits independent operation of 
either one during maintenance. 

The new building blocks include a 
novel slide unit which tilts the tools 
upward to speed changes. 

Cross engineers will gladly discuss 
details of this Transfer-matic with you. 


Established 1898 


~«CROSS.. 
Firsl tn Automation 


PARK GROVE STATION «© DETROIT 5, MICHIGAN 





“accurate 


Whitnon spindles are known for accuracy in 





every aspect: accuracy in machining of all 
their parts to fine tolerances, accuracy In the 
application of the finest bearings, accuracy in 
the use of spring preloading. This view of a 
Whitnon precision grinding spindle, series 
8-235, shows the basic concept which has 
sr Whitnon spindles outstandingly de 


pendakle 


for full production 


Whitnon’s D-475 is motorized, fan-cooled, 
grease lubricated and sealed for life. Adapt 
able to heavy-duty milling and face or disk 
grinding, it is available in sizes ranging from 
10 HP @ 1800 rpm to 25 HP @ 3600 rpm. 
It can be provided with electric braking, and 
with optional tool-mounting specifications to 
suit your needs 


precision 


where precision counts: 


\ll Whitnon spindles — large or small — have 


a superior level of precision designed in, to 
assure dependability in high production ap 
plications bec: 1use VV hitnon desig ners are 
not just engineers they’ re also practical mas 
ter machinists who know how machine tools 
behave under load, because they've used them 
See for yourself. Ask for Whitnon’s useful 


catalog of precision spindle ideas 


pindle ideas 


he Whitnon Manufacturing ompany, Route 6 and New Britain Avenue, Farmington, Connecticut 


Specialists in the design and manufacture of precision revolving machinery 
24-hour repair facilities in Farmington and at The Whitnon Spindle Company, 20466 Wyoming Avenue, Detroit. 


Use Reader Service Card, CIRCLE 18 
a Use Reader Service Card, CIRCLE 17 
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EX-CELL-O ANNOUNCES... 
NEW Horizontal 


Model 751 





Designed and built for maximum dimensional stability under all 
operating conditions, these new hydraulically operated precision 
boring machines offer the ultimate in accurate repeatability. 





Check these features for production efficiency... 





e Temperature controlled hydraulic panels 





e Extreme rigidity and stability in bases and tables 
e Hydraulic and coolant system externally mounted 
e Ex-Cell-O standard and tapered roller bearing spindles 


e Designed for close-tolerance precision boring, turning, 
facing, counterboring, chamfering, grooving, recessing and 
trepanning operations. 


dtititt 


e@ May be operated either manually or automatically. 


e Engineered for simple installation into automated pro- 
duction lines. 


Contact your Ex-Cell-O Representative or write direct for details. 


EX-CELL-O FOR PRECISION Wachinery Division 


PRECISION MACHIN© TOOLS.4 GRINDING AND CORING. TING T0015 RAILROAD PINS AND 
BUSHINGS + DRILL 1c BUSHINGS «T : “GAGES AND GAGING ae 


# GRANITE SURFAE 
IM PARTS @ ATOMID, Y EQUIPMENT « IBBIRY AND OTHER PACKAGING 
4 Vi ye 
2 DP ie 


ee 
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So gentle it won’t chip china, yet powerful 
enough to bend steel tubing as if it were a soda 
straw. In a nutshell, this demonstrates the al- 
most unbelievable degree of control built into 
Logan air-draulic devices. 

The controlled accuracy gives this equipment 
a versatility and flexibility that makes it adapt- 


able to all kinds of jobs, ranging from precision 





laboratory assignments to actual production 
line work. 

If you would like additional information about 
air-draulic devices or other Logan products, 
merely fill in the coupon below. 


[Le OK CH Vp/ 


AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


200-6 SUPER-MATI( 
ABC BOOKLET 


py of catalog 











COMPANY 
LVE CIRCUIT RIDE 
: j CKS CALCULATOR ADDRESS 
___300-2 PRESSES __FACTS OF LIFE 





STYLE 22 
HYDRAULIC POWER UNIT 


STYLE 20 
HYDRAULIC POWER UNIT 


STYLE 502 
LEAD SCREW TAPPING UNIT 


Do FOR PRECISION 
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STYLE 28-A 
HYDRAULIC POWER UNIT 


Ex-Cell-O Hydraulic Power Units in 
Stock Now to Cut Your Machine Tool 
Lead Time and Production Costs! 


Reduce lead time, increase productivity, and cut per-unit cost 
with Ex-Cell-O Quill-Type Hydraulic Power Units—immediately 
available for drilling, counterboring, spot-facing, and reaming 
operations, or as prime movers for milling equipment. 


Ex-Cell-O Hydraulic Power Units are self-lubricated . . . built for 
easy installation, and trouble-free operation, even under fast 
cycles and continuous production. Compactness allows close 
center distance installation, in-line or radial... versatility makes 
them ideally suited for special-purpose, high production 
machines. A companion product, the Style 502 Tapping Unit, 
uses a lead screw for trouble-free tapping. 


See your Ex-Cell-O representative or write direct for full informa- 
tion on the complete line of Hydraulic Power Units and our 
Canadian-built Lead Screw Tapping Unit. 
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Every Hour M. S. Little Brass Goods Company 
Makes 650 Appliance Fittings Better 


With HANDY & HARMAN SILVER BRAZING 


Rotating jig showing mounted assemblies entering and leaving gas-air furnace. 


This Hartford, Connecticut, company makes—in volume—an assembly that goes into 
the overflow system of household appliances. The assembly consists of brass tubing and 
a machined brass casting. The two components are joined by a preplaced ring of 
Handy & Harman Easy-FLo 45 silver brazing alloy and HANDY FLux. Heating is auto- 
matic gas-air; parts are placed on a rotating turntable to pass through the gas furnace. 
Every 60 working minutes, 650 assemblies are completed. 

The advantages here are that the manufacturer can use thin-walled tubing with 
heavier, threaded components at no sacrifice in strength. Because of EAsy-FLo’s 
penetrating qualities, the entire shear area is fully as strong as the solid parts of the 
assembly, yet considerably lighter. And, casting and machining the components for this 
assembly have been greatly simplified. 

Are you in pursuit of a metal-joining method which offers—among other advantages 
—high, uninterrupted production at low capital investment? You may easily find the 
answer in Handy & Harman silver brazing. Hundreds of manufacturers and fabricators 
of as many different products, parts and components are right now enjoying the speed, 
economy, strength and flawlessness of brazing. You can too. Just ask Handy & Harman, 
82 Fulton Street, New York 38, N. Y. 


Left— brazed assembly. Right— components 
with preform ring of Easy-FLo 45, 


FOR A GOOD START: Your No.1 Source of Supply and Authority on Brazing Alloys Offices and Plants 
BULLETIN 20 ai "ae —_—e 
This informative booklet gives a ‘a Cleveland, Ohio 


. : Dallas, Texas 
good picture of silver brazing and Detroit, Mich. 


. 
: . inc tails i Los Angeles, Calif. 
alloys heating methods de. (GC MA ANDY & HARMAN ery, 


sign and production techniques. General Offices: 82 Fulton St., New York 38, N. Y. pay Te 


Write for your copy, DISTRIBUTORS IN PRINCIPAL CITIES Toronto, Canade 
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Ex-Cell-O Custom Machines Specialize 
in Difficult Jobs! 


Whether you have a simple job that must be 
done faster and more accurately, or complex 
work that requires multiple machining oper- 
ations, an Ex-Cell-O Custom Machine may be 
just the answer you've been looking for... 
the economical solution to a difficult produc- 
tion problem. 


See your Ex-Cell-O Representative, or con- 
tact Ex-Cell-O’s Machinery Division in Detroit 
for details on the limitiess applications of 
Ex-Cell-O Custom Machines. 


EX-CELL-O FOR PRECISION 


MANUFACTURER SION MACHINE 
* DRILL NG BUSHINGS - TORQUE ACTUATORS « CONTOUR PROJECTORS « 
MENT © GRANITE SURFACE PLATES @ AIRCRAFT END MISCELLANEOUS PR 
ENERGY EQUIPMENT @ RAILROAD PINS AND BUSHINGS e DAIRY AND 


: - ~~ 


OLS » GRINDING AND BORING SPIN 





q HEAVY-DUTY BORING—Custom Boring 
Machine uses three heavy-duty Ex-Cell-O 
Precision Spindles to simultaneously finish- 
bore four holes and bore-and-face a fifth 
hole in this 75-pound cast-iron housing in 
a 4% minute cycle. Diameters are about 
6"; tolerances are held within .00O1”. 


MULTI-DIAMETER BORING—In a single 
cycle, the long boring bar on this Custom 
Machine line-bores two holes while shorter 
bar below it bores a third diameter, and 
small spindle in foreground bores a dowel 
hole in this huge clutch and gear housing 


HIGH PRODUCTION—Aluminum transmission case 
shown above is turned 90°, rolled over 180° as it 
passes through a 24-station Custom Machine. 
Automatic operations include precision boring, 
facing, chamfering, radial milling, tapping, tre- 
panning, air gaging and flushing. Output is 124 
parts per hour. 


S « CUTTING TOOLS 
AND GAGING EQUIP 
TION PARTS « ATOMIC 
‘CKAGING EQUIPMENT 


CORPORATION 
DETROIT 32, MICHIGAN 
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NO DOUBT ABOUT IT... 


that's why te DIMENSIONAIR © 


is the best air gage you can buy ! 





No doubt about the Dimensionair’s readings 

Such sharply defined calibration — the mark of a truly 
accurate gage — obviously gives you greater resolution, 
much finer readings than broadly defined graduations and 
wide hands or air-suspended markers ever can. Each time 
you gage with the Dimensionair, the needle-thin indicating 
hand advances smoothly, comes to a positive stop, yet is 
responsive to the slightest change. Its position in relation to 
the fine-line graduations is unmistakable. Such decisiveness, 
coupled with Dimensionair sensitivity, means much greater 
readability. In fact, tests prove that you get more informa- 
tion from the Dimensionair than from other air gages having 
twice the magnification. 


No doubt that the Dimensionair maintains 
its accuracy 

Dimensionair magnification is built-in ... fixed. No ad- 
justment can change it. That’s why the Dimensionair, once 
set, stays set. Air pressure variations cannot affect the accu- 
racy of the Dimensionair. Its balanced air circuit cancels 
them out. This achieves a stability which cannot be 
approached by other air gages. 


No doubt the Dimensionair is easiest to use 


Its fixed calibration and protection against drift guaran- 
tees linear, calibrated accuracy so you need only one master 
for set-up ... make only one adjustment to set zero. You're 
ready to gage in less than ten seconds... no juggling high 
and low limits as with other air gages. Dimensionair design 
gives you wide range operation (up to .006” depending on 
model selected) .* 

All these advantages are yours because the Dimensionair, 
unlike other air gages, is built to a specific accuracy and 
magnification. But don’t just take our word for it . . . see for 
yourself. We shall be glad to demonstrate the Dimensionair 
to you. 

*FIVE MAGNIFICATIONS TO CHOOSE FROM: 

1,250:1 (.006" range, each grad. — .0001’’) 
2, “ range, each grad. = .00005’’) 
5 range, each grad. — .00002’’) 
10 


range, each grad. = | a 


21 
1 
1 00001 

21 range, each grad. — .000005"’) 


(. 

0015” 
C ” 
('0003” 


’ 
O 
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FEDERAL PRODUCTS CORPORATION 
1191 Eddy Street - Providence 1, R. I. 





Yours for the asking ! 

“DIMENSIONAL GAGING WITH AIR” 
A truly educational film — 16 mm, 40 minute, color — outlines the 
basic principles of air gaging — shows applications. A must for 
anyone involved with dimensional control. Puts the value of air 
gaging in the proper perspective. Write for reservation. 


AATEDERAL F,,, 


FOR RECOMMENDATIONS IN MODERN GAGES... 











Dial Indicating, Air, Electric, or Electronic — 
for Inspecting, Measuring, Sorting, or Automation Gaging 
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TYPICAL 


“BUILDING BLOCK” 
ARRANGEMENT 
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TWO WAYS AT 180° 


4-Way Production Savings 
with Ex-Cell-O Way Machines 


E3 Lower COST Each Ex-Cell-O “Building Block” Way Machine Unit has 

standard base, table slide and complete, inbuilt hydraulic system. You can 

specify only the standard spindles or accessories that meet your present 

needs. 2 INCREASED FLEXIBILITY One Way-type unit gives you a basic, Typical setup shows four 

versatile precision boring machine; as operations become more complex, units positioned at 90° for 

simply add one or more Way units to.a common end section to multiply pro- Simultaneous rough boring, 

duction or machining functions. [El] MORE VERSATILITY Ex-Cell-O Way counterboring and trepan- 

Machines permit precision boring, turning, facing or grooving, chamfering or "!"€ Beds, tables, center 
unterboring—with or without automatic cycles, work indexing or clamping. pescin reese se 
GREATER CAPACITY Using simple fixtures, you can rough or finish-machine 


‘ é . E cision Spindles are standard 
larger, heavier work than possible on most standard boring machines. comaunnit; Unite son be 
Ask your Ex-Cell-O Representative about savings with Way-type Machines, __ rearranged at any time. 


or write direct for details. 
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Engineered Marking by CADILLAC .. . cuts costs 


CADILLAC Builds the Most Complete Line of STANDARD 
HYDRAULIC and PNEUMATIC MARKING MACHINES 


CADILLAC leadership has been established through the Through simplicity of design, CADILLAC Marking Ma- 
development of sound engineering and efficient low-cost chines are available in price ranges that meet the 
marking machine operation and maintenance. demands of cost-conscious buyers. 


Shown here are four of the Standard CADILLAC Marking Machines. Highly efficient, they can be installed in your auto- 
matic or automated production setup . . . assure permanent product marking. CADILLAC also designs and builds Special 
Marking Machines, tooling and fixtures, to meet every conceivable marking requirement. 


CADILLAC NO. 58U HYDRAULIC MARKING UNIT 


Meets the needs of automatic and automated production 
processes for a standard marking unit—can be mounted 
in any position—upside down . . . sideways . . . or at 
any angle. The only completely hydraulic marking unit, 
employing the roll marking principle, that permits the 
marking of parts while in a fixtured position. 


Also available with our standard base and complete 
with built-in oil reservoir, oil filter, motor and pump 
system pressure regulator, foot actuator, and all elec- 
trical controls. 


CADILLAC NO. 54 HYDRAULIC MARKING MACHINE 


Here single pressure control regulates full range of 
pressures—marks round, flat and irregular surfaces. Can 
mark a very light legend into nonferrous metals . . . 
extremely deep legends into tough steels. It is ruggedly 
built and simple to operate. 


« CADILLAC NO. 52 AIR IMPACT PRESS 


Can be furnished in bench or floor style models. Has built- 
in features, including positive air and electric safety con- 
trols, Highly versatile for— 


MARKING ” BRANDING 
STAKING s CRIMPING 
PIERCING © CUT-OFF 


COLOR MARKING 


CADILLAC NO. 60-U PNEUMATIC MARKING MACHINE 


Meeting the needs for a low-cost, power operated roll 
marking machine, it offers high speed production, low 
initial cost, and completely automatic work cycle. Can 
be easily operated in conjunction with a rotary feed 
table or in an automated line . . . can be mounted in 
any position desired. Also available with CADILLAC 
standard base. 


Write for Bulletin No. 52, HAND HOLDER CADILLAC MODEL NO. 32 Write for Bulletin No. 60 
STAMAX ROLL DIES INTERCHANGEABLE Automatic Numbering Head SPECIAL STAMAX CODE 


STAMAX TYPE INSERTS (Special Barrel Style Shown) INSPECTION STAMPS 
a r - 
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Developed by Cadillac for For marking part and detail num- Hi Hard and tough — won't 
the REALLY tough marking bers, dates, inspection marks, tool Perfect for consecutive serial numbering. mushroom, chip or split. 
job. checks, name plates, etc. Standard Models Available Priced right. 


For further information regarding marking devices and equipment, write for Bulletin No. 41. 
fey: Voli age STAM Originators of STAMAX Steel Stamps and STAMAX Marking Dies 
P Co. Corner of RYAN and NANCY @¢ DETROIT 12, MICHIGAN 
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OPENING NEW 


.../n economical power application 


98% PLUS OPERATING EFFICIENCY 
MORE POWER PER CYLINDER DOLLAR 
PROVEN. LEAKPROOF OPERATION 
GREATEST SELECTION EVER OFFERED 
SAFE UNDER SEVERE LOADS 


SAFE WITH ALL KNOWN HYDRAULIC FLUIDS 


SAFE UNDER TEMPERATURE EXTREMES 
DAMAGE-PROOF PISTON RODS 
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Flick-Reedy... Winner of ‘‘Plant of the Year’’ Award and ‘‘Silver Anvil’’ Public Relations Award 


MORE SAVINGS! | 


Our ultra-modern, new “Plant of the Year” with its 
special facilities and operating economies enable us 
to offer an extra 10% price savings on our big 
“stock” selection of: 

Model “‘H” (Hyd.) Cylinders, 142” through 8” bores; 
Model ‘‘J’’ (Hyd.) Cylinders, 142” through 14” bores; 
Model “A” (Air) Cylinders, 142” through 14” bores. 
Strokes up to 36”, cushioned and non-cushioned. 


Full Details On Request 


‘Se 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented ‘“‘Shef” Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 
perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 
economies in thousands of plants. Two great lines: Power- 
Packed Model H for 3000-5000 psi and Job-Rated Model J 
for 500-2500 psi. All bores, strokes and mounting styles. Big 
“Stock” selection for immediate shipment at substantial 
savings. 

Write for literature. 


MILLER FLUID POWER 





PRINTED CIRCUIT BOARD DRILLING MACHINE 


Operates in excess of 50 hits per spindle per minute — May be pro- 
grammed by Flexowriter or direct from Art Work or Sample Board. 


FEATURES 


@ Programmed by Flexowriter or direct 
from art work or sample board. 


Table position and spindle cycle 
actuated by G. E. Mark Il Numerical 
Control with fast tape reader. 


Operates in excess of 50 hits per 
spindle per minute. 


Drills single boards or stacks. 


Up to four adjustably mounted, self- 
contained, hydraulic feed drilling 


units can be used. 


& 


Table traversed hydraulically on ball- 
bearing mounted and guided round 
ways. 


\ 


= 


High speed positioning by self-con- 
tained, closed loop, hydraulic circuits 
and reversible G. E. Thy-Mo-Trol con- 
trolled motor driven pump. 


W. 


\ 


Nation-wide control service available 
from General Electric Co. 


SPECIFICATIONS* 


Positioning accuracy 
+.001” non-accumulative 


Here is a practical, economical solution to the prob- 
lems of fast, accurate production of electronic printed 
circuit boards. Combines the best features of the proven 


Repeatability 
Leland-Gifford HOLE LOCATOR and the universally 


Table size to suit requirements 


accepted modified G. E. Mark II numerical positioning 
control. 


Hole patterns can be programmed by Flexowriter or 
directly from art work or sample board. Table can also be 
positioned numerically with control dials. 


Up to four self-contained hydraulic feed drilling units 
can be employed, adjustably mounted on cross rail, to 
drill in excess of 50 hits per minute per spindle. 


Write for detailed information and proposal — or ask 
to have an experienced sales engineer call. 


Table travel Standard 11” x 15” 


Optional 19” x 15” 
Overhang.......14”, Optional up to 22” 


Maximum 10” 
Minimum 0O 


up to 44%” 
infinitely adjustable 


Spindle nose to table 


Available stroke 
Feed rate 


Geared spindle speeds 
500 Minimum to 7500 Maximum 
or 1000 Minimum to 15,000 Maximum 
Floor space required. . Machine 60” x 50” 
Control cabinet 94” x 47” 


*Subject to change. Dimensions are approximate. 


LELAND-GIFFORD 


WORCESTER 1, 


Use Reader Service Card, CIRCLE 28 


The Tool and Manufacturing Engineer 


MBA SBCEBEACH YU CBE TT S 





Blanking die output up 300 per cent 
when they changed to Bearcat tool steel 


Beareat is the major grade of tool 


steel in this compound die which 
blanks and pierces an automotive 
piston strut at Art Stamping, Inc., 
Cincinnati. The die, hardened to 
Rockwell C57-59, was fed slugs of 
.075-gage C1035 hot-rolled steel. 
With the tool steel formerly used, an 
average of 115.000 pieces was pro- 
duced. But with the change to Bear- 
eat, more than 500,000 pieces were 
obtained before die failure. That’s 
really cutting costs! 

Bearcat is our super grade of 
shock-resistant tool steel. And it has 


plenty of wear-resistance for long 
runs. An air-hardening grade, it 
minimizes quenching hazards and 
distortion in heat-treatment. 

Searcat is ideal for blanking and 
forming dies, hot headers, shear 
blades, punches, and die-casting die 
inserts. In fact, it’s right at home in 
any application calling for unusual 
toughness. 

If you would like to put Bearcat to 
work in your shop, get in touch with 
your Bethlehem tool steel distributor. 
He has Bearcat in stock, in a wide 
size range. Gave him a eall today. 
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BETHLEHEM TOOL STEEL 
= ENGINEER SAYS: 


Lehigh H Still the Best 
Non-Distorting Tool Steel 


Many of today’s new tool steel grades 
are air-hardening types, such as 
Bethlehem’s Bearcat and Air-4. Tests 
on these new air-hardening grades 
invariably show relatively low distor- 
tion in heat-treatment. Measurements 
on small test pieces, or on specific 
tools, often show size changes, result- 
ing from hardening, of about .0002- 
.0004 in. per in. But due to over- 
enthusiasm, such results are often 
interpreted—and incorrectly — 
to indicate that the grades them- 
selves are the long-sought ‘‘non-dis- 
torting tool steels.’’ 

However, tests on specimens of a 
variety of sizes and shapes show that 
individual dimension changes vary 
from zero to about .001 in. per in., 
averaging .0006-.0007 in. per in. 

Production tools made from all 
medium alloy air-hardening tool 
steels will show low distortion to a 
degree which may eliminate many 
problems encountered with oil- or 
water-hardening tool steels. 

When considering the low distor- 
tion of these steels, remember that 
Lehigh H (AISI D-2) has even lower 
distortion. Furthermore, the distor- 
tion resulting from heat-treatment 
of tools made of Lehigh H is both 
predictable and controllable, even to 
zero distortion, if required. This can 
be accomplished by the austenite- 
martensite balance method described 
in Bethlehem’s tool steel catalog. 

Such medium alloy air-hardening 
tool steels as Air-4, A-H5, and Bear- 
cat are good performers on distor 
tion. But Lehigh H is the best of all. 

TYPICAL ANALYSES 
4 V Mn Cr Mo Pb 

Air-4 0.95 — 2.00 2.20 1.10 025 

A-H5 1.00 0.25 0.60 5.25 1.10 

Bearcat 0.50 — 0.70 3.25 1.40 

LehighH 1.55 0.90 — 11.50 0.80 





ANNOUNCING A NEW 
VANADIUM-ALLOYS 
DEPARTMENT FOR 
TOOL AND SPECIAL 

STEELS IN 
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A brand new, completely equipped department for Cast-to- For sound castings of closely controlled chemical analysis, 
Shape tool and special steels—conventional sand casting or and to insure uniformity in machining and heat treating, 
precision casting by the Shaw Process or shell molding— come to VANADIUM-ALLOYS STEEL COMPANY. 
varied melting furnace capacity of 30 pounds, 300 pounds, 

1000 pounds and 2000 pounds for flexibility in the casting 


of special. analyses with maximum economy and service to < QU4 
our customers. Ra % VANADIUM-ALLOYS STEEL COMPANY 
FORMEX—a 5% chrome hot work die steel. « GENERAL OFFICES: LATROBE, PA. 
AIREX—a 5% chrome cold work, air harden- DIVISIONS: Anchor Drawn Steel Co. * Colonial Steel Co. * Metal 
STANDARD GRADES ing die steel. Forming Corporation « Pittsburgh Tool Stee! Wire Co. * Vanadium- 
CROMEX——a 12% chrome cold work die steel Alloys Steel Co. 
SUBSIDIARIES: Vanadium-Alloys Stee! Canada Limited * Vanadium- 


SPECIAL COMPOSITIONS —§ Available to customer specifications. ¢€ Alloys Steel Societa Italiana Per Azioni * EUROPEAN ASSOCIATES 
Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) 


Forming rolls, cams, drop forge trimming dies, * Nazionale Cogne Societa Italiana (italy) 
TYPICAL APPLICATIONS forming or blanking dies, molds, draw rings. 
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Independent Chucks 
io) mmr: (oced i g-(oa'Mmr-lale mm Cesare) 
service in severest work 


FORGED STEEL BODY withstands 
extreme jaw pressures developed 
on modern production lathes. 


Large Diameter Operating Screws permit long range of jaw adjustment 


and assure precision control of jaw movement. 


Hardened Steel Solid Thrust Bearings absorb end thrust on flat 


parallel faces and are rigidly fitted to the chuck body. 


Accurately Ground, Hardened Jaws available in two-piece construc- 


tion shown here, master jaw with reversible hard stepped top jaw— 


or one-piece solid hard stepped reversible jaw. 


se)" 
D*s 
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A—tTransparent view of heavy-duty independent chuck 
B—Hard, stepped reversible top jaw C—WMaster jaw 
D—Operating screw E—Solid thrust bearing 


Superior Skinner design assures 
superior independent chuck performance 


Skinner design achieves top chuck performance by 
combining separate parts of one chuck so that every 
part functions perfectly and in maximum support of 
other parts. See how the forged steel body surrounds 
more than 60% of the operating screw for the full length 
of the screw. Note the carefully machined jaw slots with 
heavy ribs to guide jaw movement and help hold jaw 
and screw in proper alignment at all times. See how the 
precision square threads of jaw and operating screw con- 
tribute further to even distribution of the strains set up 
by heavy gripping pressures. Every part is carefully made 
to exacting standards, and the whole chuck is designed 
to provide maximum gripping and accuracy. 


PPPOE EL E01 mies tnt 


Side view showing precise fit of operating screw, thrust 
bearing and jaw in medium duty chuck (solid jaws shown) 


Skinner manufactures a complete line of self-centering 
and combination scroll chucks, self-centering geared 
screw chucks, power chucks and accessories, packaged 
power chucking assemblies, and vises for milling, drilling 


End view showing how chuck body 
surrounds 60% of screw circumference 


Skinner heavy-duty independent chucks are designed 
for the rugged service required on modern turret lathes 
and have additional features such as: 

e Wider jaws 

e Larger and heavier operating screws 
e T slots 

e Specially designed bearings 

An additional feature is the design of the master jaws 
below the face of the chuck, so that when top jaws are 
removed the chuck can be used as a face plate for 
clamping work. 





General Information and Features 





Heavy-duty—12” to 28” 
Medium-duty—4” to 36” 
Light-duty—6” 


Skinner independent chucks are avail 
able for direct mounting on American 
Standard Spindles and for mounting 
on threaded spindle noses by means 
of separate adaptor plates 


Types 
and Sizes 





Mounting 





Standard height, extra high and long 
pointed sizes are available for heavy 
and medium duty chucks. Can be 
supplied or shaped to meet specific 
requirements. 


Soft Blank 
Top Jaws 














and general machine work. 

For complete details on Skinner Chucks and up-to- 
date information on major chuck developments, contact 
your Skinner representative or distributor, or write to us. 


THE CREST OF QUALITY 


SKINNER-HORTON CHUCK DIVISION 


SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTE 
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... Standardized parts from stock at local Distributors 


When you can get gears, speed reducers, chain and 
sprockets, bearings and other products of BOSTON 
Gear quality off-the-shelf, at factory prices, from local 
stocks — why wait for “specials”? Compare costs, and 
you'll see that “standardization pays” right down the line. 

You simplify the design job . . . select components 
needed from the BOSTON Gear Catalog . . . order all 
from one local source . . . and get products top-rated 
for performance and service life. 


You save on inventory expense . . . get supplies as 


CALL YOUR 
NEARBY 


DISTRIBUTOR 
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needed from Distributors’ full stocks. With BOSTON 
Gear components in products you make and sell, you 
protect your customers against replacement delays and 
downtime. Anywhere in industrial U.S. or Canada, 
there’s a BOSTON Gear Distributor nearby to make 
prompt delivery. 


Call your Distributor, and learn how his factory- 
trained specialists can make “standardization pay” most 
for you. Boston Gear Works, 83 Hayward Street, Quincy 


71, Massachusetts. Adv. copyright by Boston Gear Works 
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Cold heading is a high-speed, high-volume process even with in- 
tricate parts requiring secondary operations. Die sets are not ex- 
pensive—set-up time is moderate. Scrap is no factor. Cold working 
improves mechanical properties. Use the handy chart and com- 
parative data covering 14 suitable Anaconda alloys to open the 
door to some sizable savings. Take a second look at the way you're 
making parts like those at the right—and connector components 
in electrical controls—and bases for semiconductor devices. 


Fast, low-cost cold heading with these Anaconda 





Alloys and 


Nominal Compositions, % Temper 


Prop. Limit, 


Yield Str., Tensile Red. Plasticity 
0.2% Offset, Strength, Area, Index, % 
1000 psi 1000 psi % 


1000 psi 





Brosses 
Commercial Bronze-14 
Cu, 10 Zn 
Red Bross-24 
85 Cu, 15 Za 
low Brass-32 
80 Cu, 20 Za 
Cartridge Bross-42 
70 Cu, 30 Zn 
Yellow Bross-58 
65 Cu, 35 In 


o> o> o> o> &> 


43.0 51.0 85 40 
57.5 64.0 81 61 
49.5 55.0 82 42 
62.0 71.0 77 59 
50.0 57.0 81 5? 
65.0 76.5 79 58 
51.0 63.5 80 51 
70.0 82.5 73 58 
52.0 62.0 79 61 
70.5 81.0 72 65 





Nickels 
Cupro Nickel, 10%-755 

88.35 Cu, 10 Ni, 1.25 Fe, 0.4 Ma 
Cupro Nickel, 20%-712 

79.5 Cu, 20 Ni, 0.5 Ma 


o> o> 


81 71 
80 72 
83 57 
74 62 





Nickel Silvers 
Nickel Silver, 18%-716 
72 Cu, 9.75 Zn, 18 Ni, 0.25 Ma 


Nickel Silver, 12%-744 
65 Cu, 22.75 Zn, 12 Ni, 0.25 Mn 


o> o> 


83 62 
78 59 
77 64 
73 59 





Tin Bronzes 
Phosphor Bronze, (A)-351 
94.75 Cu, 5 Sn, 0.25 P 


Phosphor Bronze, (C)-353 
91.75 Cu, 8 Sn, 0.25 F 

Phosphor Bronze, (D)-354 
89.75 Cu, 10 Sn, 0.25 P 


83 58 
79 57 
81 58 
76 58 


71 58 
6? 60 


~o ON OO 
=P SO NP 


-~ 





leaded Copper-126 
99 Cu, 1 Pb 


o>iar> o> o> 


69 48 
64 53 
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Copper-Silicon Alloy 
Everdur ® -1015 A 
98.25 Cu, 1.5 $i, 0.25 Mn 8 








34.5 ‘ ; 81 62 
43.5 A 74.0 76 59 








*The temper designations “‘A’’ and ‘'B 


have no commercial significance 


This table includes results of special tension tests made in Anaconda labora- 
tories. It is a useful guide to the right copper alloy for a cold heading job. 


Each alloy is shown in two standard 
tempers, A (4 hard) and B ('2 hard). 
These designations show the amount of 
mechanical strengthening the alloy has 
been subjected to before cold heading. 
Though it is assumed that the cold head- 
ing process enhances these values, the 
preheading values are widely used in de- 
sign—to be on the conservative side. The 
tempers obtained by wire drawing rep- 
resent the following cold reductions: A, 
about 20%; B, just under 40% 

“Plasticity Index” is a useful indicator of 
the amount of cold work an alloy will take 
It is the ratio of proportional limit to ulti- 
mate tensile strength expressed in per 
cent. A low value of the index indicates 
that a large part of the total stress range to 
fracture is devoted to de forming the alloy 


plastically. Thus an alloy with a low value 


40 


flows more easily during the cold heading 
and parts made from it can be designed 
with greater complexity of shape. For best 
formability, a low plasticity index should 
be coupled with a high pere entage reduc- 
tion in area—to minimize shear fracture. 

The effect of alloying elements on me- 
chanical properties is clearly seen in the 
table. The main purpose of alloying cop- 
per is to increase ultimate and_ yield 
strengths. Alloying has other important 
effects, but the table shows how thes« 
alloying elements influence the balance 
between increased strength and formabil 
ity in cold heading. In the selection of an 
alloy for cold heading, this interplay is 
usually the major consideration—with fac- 
tors like corrosion resistance, color, sur 
face finish, and cost playing supplementary 


roles. 


The 


WHAT ALLOYING ELEMENTS DO — Addition 
of a second element, or a series of ele- 
ments, to copper affects the crystal 
structuse so that flow in certain direc- 
tions becomes difficult except by going 
to higher stress levels. The effect de- 
pends not only on the element added 
but on its proportion in the matrix. 
Here are brief descriptions of how the 
various major alloying elements influ- 
ence the engineering behavior of cop- 
per metal: 

zinc plus copper makes brass up to 
20%, the “low brasses”; from 20% to 
about 35%, the “high brasses.” The 
addition of zine substantially improves 
strength, yet the metal retains good 
formability (a low plasticity index 
with high reduction in area). Mallea 
bility does, however, decrease as the 
percentage of zinc increases. The dia- 
gram on the next page illustrates how 
a choice is made between alloys of 
similar zinc content. Thermal and elec- 
trical conductivity decrease as zine 
content increases, and color changes 
from reddish hue to greenish yellow. 
NICKEL, the principal alloying element 
in the cupro nickels, improves resis- 
tance to corrosion. In the nickel silvers, 
nickel and zine also control color. As 
nickel content increases, color moves 
from brass shades to silver white. Both 
cupro nickels and nickel silvers have 
high percentage reduction in area. 
Their slightly higher plasticity index 
tends to reserve their use to parts re- 
quiring exceptional corrosion resis- 
tance. 

TIN as the main alloying element in the 
phosphor bronzes contributes high ten- 
sile and yield strengths, along with ex- 
cellent fatigue cold 


heading, the advantage of 


resistance. For 
biggest 
phosphor bronzes is their favorable 
combination of low plasticity index and 
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alloys can solve more problems than you realize 


high reduction in area—second only to 
the straight brasses. Electrical and 
thermal conductivities drop as tin con- 
tent increases. 
LEAD enhances the machinability of 
copper by acting as an embrittling 
agent, correspondingly reducing the per 
cent reduction in area, but with little 
effect on the plasticity index. For cold 
heading, this means that even though 
the plastic range is great, there is a 
limiting amount of work hardening that 
can be reconciled with shear strength. 
Though it is not recommended for 
shapes where shear forces predominate 
in the cold heading operation, Leaded 
Copper-126 has some very interesting 
advantages. It has an electrical conduc- 
tivity rating of 98% IACS and a ma- 
chinability rating of 80 (free-cutting 
brass 100) for economical secondary 
operations. It offers a possible means of 
1000 ‘ 
0.2% offset 
yield 


iv 
{ 























1 20 1 2 
Which is more ductile—70/30 brass or 
65/35 brass? These load-strain curves on 
the two alloys in temper A (4 hard, 18% 
reduction ) shows 70/30 cartridge brass is 
slightly more formable—because it begins 
to flow plastically sooner than the 65/35, 
yet continues to deform to a higher ulti- 
mate load. Thus the plasticity index is 
lower. This, combined with higher per cent 
reduction in area, makes 70/30 a better 
choice when shear is a major factor. 
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reducing the cost of electrical connec- 
tor components, where shape and toler- 
ances are within the range of cold 
heading capabilities. 

SILICON content of 1.5% adds tough- 
ness to copper and improves its ductil- 
ity — providing a combination of plas- 
ticity index and reduction in area 
favorable to cold heading. Such an 
alloy is well-suited to impact applica- 
tions, particularly where very low tem- 
peratures are met, as in cryogenic 
equipment. As the lower copper-silicon 
alloys work-harden less rapidly than 
those of higher silicon content, Ever- 
dur-1015 (shown in the table) was 
developed for cold headed parts, espe- 
cially where secondary operations, like 
roll-forming of threads, are required. 
UPSET RATIO IS IMPORTANT — The alloys 
and alloy groups shown in the table are 
all suitable for cold heading. Often, 
however, the precise strength level or 
the exact service conditions are not 
known. Then the best guide is the ap- 
proximate amount of cold work needed 
to form a given upset. This is the upset 
ratio—the ratio of final upset diameter 
to the original wire diameter. 

WHEN UPSET RATIO IS FROM 2 TO 3, only one 
or two blows are usually necessary, and 
the choice of material is not critical. 
Any alloy from the table, in any temper, 
will be suitable. 

WHEN UPSET RATIO APPROACHES 4.5 TO 5, 
two or more blows are necessary, and 
selection of material becomes critical. 
Choice is usually made after trial head- 
ing of one or more possible combina- 
tions of alloy and temper. 

FOR UPSET RATIO OVER 5, multiblow or 
progressive heading must be em- 
ployed, and annealing between blows 
may be necessary. Here only alloys 
with the most favorable combination 
of plasticity index and per cent reduc- 


Use Reader Service Card, CIRCLE 35 


tion in area should be considered. 
SEMICONDUCTOR BASES. As quantities of 
these components soar, cold heading 
should be considered for economical 
production. Many of the copper alloys 
offer the high electrical and thermal 
conductivities needed. But severe heat 
cycling in manufacture rules out the 
cold heading alloys listed. The metal 
must be deoxidized or oxygen-free to 
resist hydrogen embrittlement.. For 
secondary operations, it must also have 
good machinability. And where high 
torque is used to tighten the base to 
the heat sink, it must in addition have 
high strength. Various combinations of 
these properties are found in such al- 
loys as DLP Copper-104, OFHC* Cop- 
per-120, Tellurium Copper-127, and 
Chromium Copper-999 — all available 
as cold heading wire. 

TECHNICAL SERVICE. Although Anaconda 
American Brass does not produce cold 
headed parts, it does make cold head- 
ing wire in the wide variety of alloys 
and tempers required. Anaconda has 
specialists in this field to help you 
select the right material for your job. 
Simply give us a sample, sketch, or 
description of the part or parts—along 
with service conditions, quantities, 
properties required — for a recom- 
mendation. See your Anaconda repre- 
sentative, or write: Anaconda Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. 6052 


*Trademark American Metal Climax Inc 


COPPER AND COPPER ALLOY 
COLD HEADING WIRE 


Anaconda American Brass Company 
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PRECISE DUPLICATION can be visualized on a drawing board, 
by plotting geometric progressions. But to make this symbol a 
cutting tool reality calls for expert engineering. Engineering of 
this sort duplicates CARD tools precisely. CARD tools from best 
distributors, and valuable advice from CARD technical men are 
available coast to coast. S.W. CARD DIVISION, Union Twist Drill 
Company, Mansfield, Mass. CARD Warehouses: Atlanta, Chicago, 
Detroit, Fort Worth, LosAngeles, 


JiR 
py he we 
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New York, and San Francisco. 





GCOMETRIC PROGRESSION SYMBOLIZES PRECISE DU 


CALCULATED TO CUT COSTS. Like any geometric progression, 
UNION cutting tools create a pattern of precise duplication ... provid- 
ing identical dimensions in each type and size, and identical per- 
formance on each job. That is why they are calculated to keep your 
production high, your costslow. UNION distributors and technical 
service are available nationally. Fully stocked UNION warehouses 
in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, San 
Francisco. UNION TWIST DRILL COMPANY, Athol, Massachusetts. 


S.W.Card Div., Mansfield, Mass., T 2) Wi 
Butterfield Div., Derby Line, Vt. CJ WI 





- ANOTHER TALIDE CASE HISTORY 





TALIDE TOOLS Produce 30% More at J I. CASE 





VERTICAL 
BRAZED CLAMPED 





HORIZONTAL 


“THROW-AWAY” CLAMPED 





1000. 2000. 306 
$000 8 6000 STYLES HH & “PR STYLES 


RTT” STYLE 








a ROD STOCK 





OOLHOLDER INSERTS 





166 
. 


THROW-AWAY INSERTS 
FOR KLAMP-LOK 


HOLDERS “MB” BLANK 








TWIST DRILL 
BLANK 


J.IL.CASE® Co., Racine, Wisconsin, leading manufacturer of 
Agricultural and Industrial Equipment, reports Talide Tools 
give superior performance on both cast iron and steel jobs. 


18 Shafts machined 
with Talide S-92 








| 
[| 


Main drive shaft . 
15/16” dia. x 16- 15/32” long 
H.R. A-8640 steel 
285-321 Brinell 
Turn O.D. of Shatt 


Carbo-matic _. 
#TN-163P3 Talide 
Disposable insert 
1/2” LC. x 3/16” thick, 
negative angle, 
3/64” corner radii, 
Grade $92 


Material. 


600 Wheels machined 
with Talide C-91  _) 


Rear tractor wheel 

15” dia. x 7-19/32” thick 
Hi-nickel cast iron 
SAE111 


.Face outer edge of wheel 


hub, 1/2” wide cut 
Bullard 

#GL-20 brazed tool, 
off-set style, 

1-1/4” x 1-1/4” x8” shank 
size,Grade C-91 


1/16” & Paks Depth of Cut. _ 1/8” to 1/2” 
.009 <a er Feed. ..033 
TT 


en Speed 
- 115 ae _ (S.F.M.). 210 
H 


r] ELICAL BLANK 450 (R.P.M.). 39 





Soluble Oil Coolant. . dry 


Machined 18 shafts per grind. 
Next best premium grade pro- 
duced only 12 shatts. 


Machined 600 wheels per 
grind compared to 400 for 
next best premium grade. 





GUN DRILL BLANKS 


: 


Talide Grade $-92 Results. Talide Grade C-9l 
HERE'S OUR 


OFFER! 


Our Service Engineers 
will furnish and test a 
Talide Tool on any job 
you designate—free 
of charge. Write for 
Catalog 59-G. Metal 
Carbides Corporation, 
6001 Southern Blvd., 
Youngstown 12, Ohio. 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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4MORGREN SALES AND 
SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 

Air & Hydraulics Eng., Inc 
Diamond 4-3433 
BALTIMORE 18, MD. 
N. B. Cochrane Co 
HOpkins 7-4884 
BIRMINGHAM 5, ALA. 
Air & Hydraulics Eng., Ine 
ALpine 2-6101 
BOSTON, MASS. 
Pearse-Pearson Co., Inc 
Needham, Mass 
Hillcrest 4-1090 
BUFFALO, N. Y. 
Goll-Hanford Corp 
SPring 7200 

CEDAR RAPIDS, IOWA 
Walter Norris Eng. Co 
EMpire 3-0438 
CHARLOTTE 7, N. C. 
L. W. Kinnear & Co., In 
FRanklin 6-7553 
CHICAGO 6, ILL. 
Walter Norris Eng. Co 
STate 2-2804 
CLEVELAND 7, OHIO 
F & W Ursem Co 
LAkewood 1-9136 
DALLAS 35, TEXAS 
Leo. J. Schindler Co., inc 
LAkeside 8-0517 
DAYTON, OHIO 

K. C. Mosier Co 

BA 4-9805 

DENVER, COLO.. 

E. C. Wild Co., In 
SHerman 4-1253 

DES MOINES, IOWA 
Walter Norris Eng. Co 
ATlantic 2-8782 
DETROIT 28, MICH. 
William H. Nash Co., Inc 
BRoadway 3-7493 
EVANSVILLE, IND. 
Neff Engineering Co 
GReenleaf 7-4141 
FLINT 2, MICH. 
William H. Nash Co., In 
CEdar 5-0444 


FT. LAUDERDALE, FLA. 
Air & Hydraulics Eng., Inc 
LUdlow 3-5657 

FORT WAYNE, IND. 
Neff Engineering Co 
EAstbrook 7391 & 2 
GRAND RAPIDS, MICH. 
William H. Nash Co., In 
GL 2-0929 

HARTFORD, CONN. 
Pearse-Pearson Co., Inc 
Bloomfield, Conn 

CHapel 2-7777 
HONOLULU 13, HAWAII 
Chapson Bros., Ltd 
57-306 

HOUSTON 11, TEXAS 
Leo J. Schindler Co., Inc 
MOhawk 7-8338 
HUNTINGTON, W. VA. 
K. C. Mosier Co. 

JAckson 5-4831 
INDIANAPOLIS 2, IND. 
Neff Engineering Co 
WAinut 5-5311 

KANSAS CITY 15, KAN. 
Air Equip. Co 

DRexel 1-3709 

LOS ANGELES, CALIF. 
The Teglen Eng. Co., In 
So. Pasadena, Calif 
MUrray 2-2856 
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LOUISVILLE, KY. 
Charles Weber Co. 
MElrose 7-2574 
MILWAUKEE 8, Wis. 


C. L. Thompson Co 
Hilltop 4-4817 


MINNEAPOLIS 4, MINN. 
H. U. Rogness 
FEderal 3-5595 


MOLINE, ILL. 
Walter Norris Eng., Co 
764-1196 

NEWARK, N. J. 

K. E. Knotts Co 
Westfield, N.J 
ADams 2-8700 

NEW YORK, N.Y. 

K. E. Knotts Co 
BArclay 7-7455 


OKLAHOMA CITY, OKLA. 
Nix Supply Co 

ORange 7-6623 
PHILADELPHIA, PA. 

J. A. Moody Co 

Wayne, Pa 

MUrray 8-3750 

PHOENIX, ARIZ. 


Air-Draulics Co 
ALpine 8-6441 


PITTSBURGH 26, PA. 
Leonard R. Nourie, Inc 
LOcust 1-1628 
PORTLAND 9, ORE. 
Power Transmission 
Products 


(CA 7-1272 


PROVIDENCE, R. |. 
Pearse-Pearson Co., Inc 
GAspee 1-2557 
RICHMOND 20, VA. 

C. Arthur Weaver Co., Inc 
Elgin 9-5771 
ROCHESTER 18, N. Y. 
Goll-Hanford Corp 
GReenfield 3-8323 
ROCKFORD, ILL. 
Walter Norris Eng. Co 
WOodland 3-2811 

SAN FRANCISCO, CALIF. 
Airdraulic Ind. Products Co 
Burlingame, Calif 
Diamond 2-7297 
SEATTLE 9, WASH. 
George W. Warden Co 
ATwater 3-062 
SHREVEPORT, LA. 
Harris Frederic & Co., Inc 
425-7455 & 425-7456 
ST. LOUIS 10, MO. 
Sturgis Equip. Co 

OLive 2-5380 
STRATFORD, CONN. 
Pearse-Pearson Co., In 
DRexel 8-2992 
SYRACUSE 3, N. Y. 
Ralph W. Earl Co., Inc 
HOward 3-9244 

TULSA, OKLA. 

Nix Supply Co 

LUther 3-8916 
VANCOUVER, B. C. 
Galbraith & Sulley, Ltd 
CHerry 5121 
LACHINE-MONTREAL, 
QUE. 

Cowper Co., Ltd. 
MElrose 7-6746 
TORONTO, ONT. 

John Spotton Co., Ltd 
CLifford 9-8276 


Norgren Diaphragm-Type 
Relief Valves and 
Flow-Control Valves 


Diaphragm -Type 
Relief Valve 


Type 62AX— for use 
with air, water, oil and 
similar fluids. 4%", 

Kw Kw RK 
pipe sizes. For relief 
pressures up to 250 
psig (%", %”, 2") and 


up to 125 psig (%”, 1”). 


Pop 
Safety Valves 


Type 1000— for air. %", 
%",%", ”%" pipe sizes. 
Relief pressure ranges: 
25 to 200 psig. 


Low Flow 
Relief Valves 


Type 61A— for air, 
water and non-corrosive 
gases. %", %" pipe 
sizes. For relief 
pressures: 25 to 

300 psig. 





Compact Diaphragm-Type 
Relief Valve 


Type 40AB— for use with 
air, water, oil and similar 
fluids. 4%", 4%" pipe sizes. 
Relief pressure adjustable 
up to 100 psig. 


Flow Control Valves 


Types 1100 and 1200— 
for air, oil, hot and cold 
water, steam, non- 
corrosive gases and 
liquids. Two-way and 
single-way valves. 4%", 
%", %" pipe sizes. Max. 
pressure: 250 psig on air 
and hydraulic systems, 
125 psig on saturated steam 
and hot water systems. 


Needle Valves 


Type N— for air, liquids 
and gases that do not affect 
brass. 4%", 4%" pipe sizes. 
Maximum pressure: 

250 psig. 


For complete information on these products or the complete Norgren line of 
compressed air filters, pressure regulators and /ubricators, call your nearby 
Norgren representative, listed at left—or write for descriptive literature. 


orm Va 10), 4¢], 4-3 Meier 


FOUNDED 
IN 1926 


3447 SOUTH ELATI STREET « ENGLEWOOD, COLORADO 
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MANHATTAN 
DIAMOND WHEELS 


Cut Cool and Free—Last Longer 


- New Bonds 


- Longer Life 


¢ Bonded for Specific 


Manhattan Diamond Wheels are engineered to give you 
faster, cooler cutting and longer life. Grinding 

“a Requirements 
Advancements in Diamond Wheel construction and NEW 4 


RESINOID BOND developments fully utilize the advan- 


¢ Natural or 
tages of both man-made and natural diamond insuring top 


performance from all Manhattan Diamond Wheels. Man-made Diamonds 


TRY Manhattan Diamond Wheels on your toughest appli- 


“MORE USE PER DOLLAR” 


cation—find out for yourself how they perform in your 


plant—under your conditions—on your operation. 


ENGINEERED 
RUBBER WRITE TO DIAMOND WHEEL DEPARTMENT 


PRODUCTS MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 


... MORE USE 
PER DOLLAR” RAYBESTOS-MANHATTAN, INC. 
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Clip and File 


DRILLING TIPS 
YOU CAN USE 


Select the 
Correct Helix 


The spiral flutes of a twist drill perform 
three functions. They bring the chips out 
of the hole; provides the proper rake 
angle at the cutting lip; permit coolants 
to reach the point of the drill. These 
actions are vital. All are affected by the 
helix (the angle of spiral) of the flutes. 
Be certain that the helix you choose is 
the correct one for the material being 
drilled. 


Regular Helix 


Ask your distributor for 

This is the familiar style and the best 
helix for most general purpose shop 
work in steel, forgings, castings, and 
other ferrous materials. Where extra 
rigidity is required—as in portable drill- 
ing—select a regular helix drill with 
heavy duty construction. 


‘\ 
Fast Helix. 
“\ 


In general the fast helix is selected for 
drilling materials of low tensile strength 
like aluminum, magnesium, copper, and 
thermoplastics. These materials produce 
a large volume of chips and the low 
angle of incline of the flutes is spe- 
cially suitable for their removal. Where 
chip removal is slowing drilling, the fast 
helix may solve the problem. 


Stow Helix 


This drill is generally used for materials 
that break up into very small or 


CHICAGO-LATROBE PRODUCES A COMPLETE LINE peo oe. =e ee 


brass; hard rubber; thermo-setting plas- 


OF DRILLS, REAMERS, END MILLS, COUNTERSINKS, : tics such as bakelite; fibre and plastic 


laminates. These drills are of light con- 
MT Maggs A | stuction with wide flutes and are not 
DRILLS, AND THE EXCLUSIVE C-L “LO-TORK” CHIP 
BREAKER-DRILLS. FOR EXPERT ADVICE AND 


=. Mik USE 
FINEST SERVICE CALL YOUR CHICAGO-LATROBE Suny {iI 
DISTRIBUTOR. tarmene oo. CHICAGO-LATROBE 


a CATALOG NUMBER 
60 


CHICAGO-LATROBE | on cu sum 


of all types—plus valuable advice on 
their use. INCLUDES PRICES. 





434 WEST ONTARIO STREET * CHICAGO 10, ILLINOIS 
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Only EX-CELL-O Contour 
Projectors’ Give You ALL! 











CHECK THESE FEATURES / 





LARGEST WORK AREA—Constant eight 
inches of work space from lens to 
focal plane regardless of magnification. Plenty 
of room for large objects. 














UNSURPASSED ACCURACY—Famed 
Kodak Ektar® lenses guarantee re- 
liable measurements with clear accurate images 
over entire screen. 














BRILLIANT SURFACE ILLUMINATION- 
Original design, “direct-on” built-in 
surface illuminator gives extra bright image and 
full work clearance at all magnifications. 














ERECT —-UNREVERSED IMAGE —Correct, 
normal appearing images at all mag- 
nifications, eliminate confusion, simplify opera- 
tion and save time. 














COATED LENSES AND MIRRORS—Pro- 
duce clear sharp images characteristic 
of Ex-Cell-O Contour Projectors. Have been 
standard on all models for many years. 














BRIGHT, GLARE-FREE SCREEN-The 
“Fresnel” lens is exclusive with Ex- 
Cell-O, permits operator to see entire screen 
evenly illuminated from normal position. No 
“hot spots”. 














TRUE MEASURING PRECISION—AIil 
Ex-Cell-O Contour Projectors not 
only read to tenths—they measure to tenths. 














FINGERTIP CONTROLS —Ex-Cell-O 
Contour Projectors are designed for 
maximum convenience and comfortable all day 
operation. Easy-to-reach controls. 














RUGGED CONSTRUCTION—The long 
established reputation of Ex-Ceii-O 
for precision and quality assures years of trou- 
ble free operation. 














YOUR OGP REPRESENTATIVE —Will 
help you make sure you get the right 
Ex-Cell-O Contour Projector to fit your optical 
gaging requirements. Call him today! 











Write for new edition of 
EX-CELL-O Contour Projector 
Booklet — Available Now! 


+ 
Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED By 


OPTICAL GAGING PRODUCTS. 


26 FORBES STREET 


(A subsidiary of EX-CELL-O 
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EW DoALL Machine Tool With 
weW Tungsten Carbide Blade 


DOUBLE 
YOUR A 
CUTTING 


RATE \ 


\ 


Y be he Fer GREATEST 
a> CUTTING 
ACCURACY AND 
FINISH 


bl 


New Cut-Off Rates Wait till you see this team cut your stock to lengths. It’s terrific! 
DoALL With tremendous cutting ability, DoALL’s revolutionary TUNG- 

BATE ozs v= STEN CARBIDE Saw Band on an entirely new power saw is 
4340 7” dia. 2.9 min. the team that wins again. It delivers by far the fastest cutting 
1018 6-3/16" dia. 1.25 min. rates ever achieved by any band tool cut-off saw, together with 
1020 5° dia. 49 sec. ° 5 
18-8 Stainless 7° sa. Scie. the remarkable accuracy and finish for which the DoALL Power 
Stentor 6" dia. 3.8 min. Saw is famous. 
1117 3%" dia. 27 sec. Automatically operated, the machine has the power to drive 
a a, RT Bea the TUNGSTEN CARBIDE Band up to 450 fpm. It offers 
Staten 113/" dia. p dpc broad feed force range, self-adjusting carbide-faced saw guides, 
4140 5%" dia. 2 min. automatic chip conveyor, plus many other features. 
8620 10%,” dia. 7.5 min. For lowest cost, highest cut-off productivity, mail us this 


4150 9” dia. 5 min. coupon... 


ASK FOR A DEMONSTRATION TODAY! 


THE D4&Bu COMPANY, Des Plaines, lilinois 


We would like to see a demonstration of the new DoALL C-70 TC Power Saw 
in our plant—without cost or obligation. 


Name 
Cc 
Address 








P 





This is a typical ~ , a i : 
DoALL Store — SS City__ 
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Are You getting the advantages of 
‘GROUND-TO-GRINDING’ QUALITY CONTROL? 


In cutting action, wheel life and production economies, 
Simonds grinding wheels give you top value. The 
reason? Control ...complete quality control starting 
with abrasive grain manufactured by Simonds Canada 
Abrasive Co. Ltd. .. . single-management quality 
control extending to the finished wheels .. . single- 


source quality control backed by our technical engi- 
neering service ...in short, ground-to-grinding con- 
trol that gives Simonds wheels that extra efficiency 
to give your products extra value. New illustrated 
catalog gives the specific advantages. Write for copy 
on your letterhead. 


) <m, your “‘buy-pass” to better grinding 
SIMONDS \ CALL YOUR SIMONDS DISTRIBUTOR 
ABRASIVE Co. Bae 


a —_— 


helping YOUR business is HIS business 


WEST COAST PLANT: EL MONTE, CALIF. — BRANCHES: CHICAGO © DETROIT « LOS ANGELES © PHILADELPHIA « PORTLAND, ORE. © SAN FRANCISCO 


SHREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO. LTD. BROCKVILLE, ONTARIO © ABRASIVE PLANT, ARVIDA, QUEBEC 
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BAUSH MECHANICAL LEADSCREW FEED “M-15" 
SINGLE-WAY AND TWO-WAY HORIZONTAL MACHINES 


pl] 





Machines illustrated can be arranged for both drilling and tapping. 
The M-15 Units are positive in operation as feed is geared directly 
to spindle drive gear. 

Each of these machines has a completely automatic cycle for high- 
speed operation and a semi-automatic cycle for low-speed production 
and features 2 independent spindle speeds plus a neutral position 
for each spindle. 


MECHANICAL 
LEADSCREW 
448) 


MACHINE TOOL CO. 


\ SPRINGFIELD 7, MASSACHUSETTS 
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LOW INV ESTMENT 


COMPACT macrines 


MODEL C-4 


PRODUCE QUALITY, LOW GOST BENDS ON LIMITED 
PRODUCTION JOBS / 


The new Pines COMPACT Bending Machines are especially designed for 
low production jobs, one-of-a-kind or experimental parts, maintenance or 
similar work where the high output of other Pines machines is not neces- 
sary. Representing a low initial investment, COMPACT machines are easily 
and inexpensively tooled to bend structural shapes, solid stock, and rolled 
or extruded sections as well as pipe and tubing. 

Light in weight for practical portability and simplified in design for 
maximum ease of operation and set up, this complete line of machines 
incorporates rugged construction and hydraulic operation to assure good 
quality bends with close tolerances at low cost. Find out how COMPACT 
Machines offer a practical answer to quality limited production bending. 


MODEL C-4 MODEL C-2 MODEL 1400 
Capacity up to 4” I.P.S. Capacity to 2” I.P.S. Capacity to 2” I.P.S. 
standard pipe... Floor standard pipe... Floor standard pipe... Floor 
space 3’x11’... weight space 2’x7’...weight space 4’x8’... weight 
6300 Ibs. 2400 Ibs. 1400 lbs. 


WRITE TODAY FOR COMPLETE INFORMATION 


{) ON E S ensincenins co. inc 
SS 


Specialists in Tube Fabricating Mochinery 694 WALNUT @ AURORA, ILLINOIS 








MODEL 1400 
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. because 
it’s the only single point 
threading tool 
with 
multiple cutting surfaces... 


AL 

ACME COMPA ANY 

me : 93 E. 131st STREET 
CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
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was the first to recognize the unpar- 
alleled advantages of the Norden System of 
Numerical Control when applied to a Gray 
Horizontal Milling and Boring Machine-or a 
Planer Type Milling Machine. 


Gray was the first to introduce this superior 
control that was jointly developed by Gray 
and Norden. 


Consider these salient features: 


@ Read-out. A visual display clearly indicating 
at\all times the exact location of a machine tool 
element. 


@ Zero Off-set. Ability to establish zeré read-out © 


on the display at any predetermined reference 
point on the work piece. Operator then reads 
diawing dimensions. on display unit. 


@ Work to closer accuracies. Overall accuracies 
within .001”. Unaffected by line voltage. 


'@ Greatest productivity over prolonged period. 


Replaceable modular construction facilities quick 
servicing. 


‘ 
@ Progressive steps to full tape control. Each 
phase may be purchased individually. 


The G. A. GRAY Co. Cincinnati, Ohio 


Horizontal Milling and Boring Machines 
Planers « Planer Type Milling Machines 


_ the perfect combinatio 
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LWO 
TOOLS 


designed especially to meet the needs aris- 
ing in small parts assembly and inspection 


Here are two tools designed especially for small parts handling. 
Each meets different requirements. One may solve a major prob- 
lem in your operations. See which will help you do a better job. 


ILLUMINATED RIM-LITE MAGNIFIER 

Equipped with a 5-inch precision-ground, distortion-free optical 
glass magnifier with a power of 3 diopters. Magnifier is mounted 
in circular, fully shielded lamp housing. Accepts standard C.F. 
(circular fluorescent) lamps, and delivers cool, shadowless, even 
illumination. Optional, auxiliary 2-diopter lens increases total 
power to 5 diopters by simply placing it onto standard lens. 
Lens-light assembly may be raised or lowered on tubular upright, 
and locked at any desired position between 4” and 10” above the 
platform base. It can also be swung from side to side, or tilted. It 
can, in fact, be secured in any position suitable for assembly, sol- 
dering, welding and other similar operations. 


Base is a solid-metal casting with accurately machined platform 


upon which parts or holding fixtures are placed. A felt pad is also 
supplied for jewelry or other delicate specimens. 


NIKON SM2 STEREO MICROSCOPE 


A rugged, precision-built instrument for 3-dimensional examina- 
tion of small parts at magnifications ranging from 14 to 60 times. 
Image is erect and unreversed. 


Use of high quality, hard-coated Nikkor optics and precise collima- 
tion permits continuous use without eyestrain. The SM2 has both 
coarse and fine focusing controls. The eyepieces are equipped with 
eyecups, and are inclined at an angle of 60° from the vertical. 
Inter-pupillary distance is adjustable from 55 to 75mm. 


The basic SM2 consists of one pair of fixed objective lenses and one 
set of paired eyepieces for one magnification of your choice. Two 
additional sets of paired eyepieces, and two auxiliary objective 
attachments are available for eight additional magnifications, For 
complete details and list of accessories, write Dept. TE-1. 


$8 NIKON INCORPORATED, 111 FIFTH AVENUE, NEW YORK 3, N. Y. @ SOLE U. S. DISTRIBUTORS 
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SULT MATE. 
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GEAR 
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BEVEL GEAR 
HOBBING MACHINE 


OLBROOK & | TENDERSON, INC. 


292 Madison Avenue 2840 Supply Avenue 
New York 17, N. Y. Los Angeles 22, Calif. 
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YOU'RE ON THE MONEY rs . 


“ 
‘te 


‘ 


WITH UNIVERSAL Biss 
DRILL BUSHINGS 


‘ 


Universal drill bushings are precision 

made with 100% concentricity, thus assuring 
accurate drilling—‘“‘right on the money”. 

In addition, knurled heads provide 

excellent grip; super finished bores minimize 
tool wear; and blended radii prevent 

tool hang up. All standard sizes and lengths 
available for immediate delivery. 


UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 4, MICHIGAN 219 


58 Use Reader Service Card, CIRCLE 52 The Tool and Manufacturing Engineer 








WEATHER 


Fair, Mild 


TOMKINS-JOHNSON TRIBUNE 


kKkkke 








THE TOMKINS-JOHNSON CO. «+ 


FINAL 





2425 W. Michigan Ave. 


Jackson, Michigan 





INCREASED PRODUCTION... 
CREATES PRICE ADJUSTMENT 


on T-.J Squair Head Cylinders 


JACKSON, MICH. JAN. 3 
(TP)—‘‘Due to the tremendous 
initial response and the continu- 


ing acceptance and purchase of 


the new Tomkins-Johnson Squair 
Head Cylinders, it has been pos- 
sible to lower the basic price,” 
according to T-J personnel. In 
effecting this price cut, Tomkins- 
Johnson has again proven that 
acceptance of a quality product 
and the inevitable increase in 
manufacturing volume CAN eco- 
nomically justify a price reduc- 
tion WITHOUT’ jeopardizing 
quality. 

The T-J Squair Head Cylinder, 
an interchangeable air cylinder 
for any pneumatic power applica- 
tion, was first introduced by 
Tomkins-Johnson in 1958. It was 
an immediate succesg 


its availability in a wide range 
of bore sizes and strokes . . . as 
well as the standard quality 
features, including the new T-J 
Super-Cushion for air cylinders. 


Other Standard Features 

Other standard T-J features 
that allow the T-J Squair Head 
Cylinder to retain its high quality 


comparison over other makes of 


air cylinders and still give you 
lower price are; solid steel heads 
and mounting plates, hard- 
chrome plated bodies and piston 
rods, leak-proof cylinder head to 
body construction, heavy duty, 
high tensile ground and polished 
chrome, plated piston rod, and 
many more . STANDARD 





AT NO EXTRA COST. 

Tomkins-Johnson, by virtue 
of the announced lower cost on 
its Squair Head Cylinder, wish 
to thank their customers for their 
initial acceptance which has been 
such a contributing factor in this 
price reduction. 


T-J Produces Complete Line 
Tomkins-Johnson also pro- 
duces a complete line of hydraulic 
and pneumatic cylinders for 
EVERY power drive application 
. including the very popular 
Spacemaker. If you need further 
information or complete catalog 
material, write T-J direct, or 
request it from your T-J sales 
representative. 





ecause of 








T-J product a 
nation cale 4 
creasing 
working ind 
to move to larftr quarte 
N. Mechanics Street, “Gn 
Guiding the growth, and € 
to the ever increasing prom 
of T-J in its industry was 
executive staff of Mr. Tomkins, 
President; Mr. Johnson, Vice 
President; Mrs. A. Miller, Treas- 
urer; and Miss L. Eberhardt, 


—,. 
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The Tomkins-Johnson Company was founded in 1917 


The original T, pson 
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in an old livery stable on Oak 
ackson, Michigan. The 


a A. R. Johnson and 
Bio SE were ex- 
nd die makers, 
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it in their trade 
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Bi leadership. It 
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ndust products, cut- 
‘and mil ng tools, air and 
; aulic cylinders, and riveting 


machines, was established. 








BATH ZapinGage| {MES 


A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 








Subject: Flute Recommendations for Standard Taps: 


The number of flutes and flute design for taps are generally 
determined by the type of hole and the characteristics of 
the material in which the taps are to be used. The recom- 
mendations listed in the table below may be used as a 





guide but should not be considered conclusive because 
it may be necessary to weigh other factors to obtain the 
optimum flute design for each tapping application. 


Open hole being threaded with spiral 


Short thread (shorter than 114 times the 
pointed (Sp. Pt.) tap. Chips are 


hole diameter) being tapped in blind hole 
with straight fluted tap. A bottoming 


ejected through open end 
of hole by spiral point. Plug pois 
chamfers are usually applied to Re el 
taps for threading this type of hole. € 


chamfer is in most 

cases a necessity to allow 
threading as closely to the bottom 

of the hole as possible. Less tap break- 
age occurs if a space is left at the bot- 


Blind hole being tapped with a long thread toming of the hole for chip collection. 


(longer than 1'4 times the hole diameter) ‘ ; : 
using a helical fluted tap For certain sheet metal and thin section 
tapping, short flute spiral pointed taps 
(Sh.FLSp.Pt.) prove to be satisfactory. 


t 

(H.F1.). 

Chips are drawn 

out of hole by the action 

of the spiral flutes. A bottom- 

ing chamfer may be necessary but 

if the hole is deeper than the thread 

length, a longer chamfer may be used. This 

flute design is especially useful in materials 
that produce long stringy chips. 


ne The short flutes are 
Z 7, created by the spiral point. 
é These taps are suitable where the 
tapped hole is not deeper than its diameter. 





SOFT, DUCTILE MATERIALS SUCH AS SOME] MEDIUM HARD MATERIALS SUCH AS 
GRADES OF ALUMINUM, MAGNESIUM AND 7 MON C 
TAP MILD STEEL ALLOYS 


COM. |] BRITTLE OR ABRASIVE MATERIALS SUCH A SHEET 
ARBON STEELS AND SOME TYPES ||CAST IRON, CAST BRONZE, MEEHANITE METAL 
OF STAINLESS STEELS SINTERED METALS AND PLASTICS AND THIN 


OPEN HOLES BLIND HOLES OPEN HOLES BLIND HOLES || SECTIONS 
‘ Leng Short Long Short Long Short L L DUCTILE 
Thread Thread Thread Thread | Thread Thread Thread MATERIAL 





SIZE OPEN HOLES BLIND HOLES 
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Most common materials are tapped successfully with taps 
having flutes with regular hook, but some flutes having 
more hook than regular are more satisfactory for tapping 
soft, ductile materials. Hard, brittle materials sometimes 
require taps with flutes having less hook than regular. 


To be assured of properly designed taps for your particular 
tapping requirements, specify the materials to be threaded 
to your Bath distributor or to Bath engineers in 
Worcester, Mass. 


® Cylindrical and Thread Gages® Ground Thread Taps® Internal Micrometers John BATH & Co., Inc. 


Use Reader Service Card, CIRCLE 54 


28 Mann Street, Worcester, Mass. 


The Tool and Manufacturing Engineer 
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ZEISS 


VERTICAL METROSCOPE 


(BASED ON ABBE’S COMPARATOR PRINCIPLE) 














A mechanical-optical measuring instrument in a 
form best suited to modern technical requirements. 
Measurements can be made on the external dimen- 
sions of parts with parallel surfaces, cylindrical parts, 
balls or pieces with spherical surfaces, and threads 
(pitch diameter by the 3-wire method). 


Operator is seated, and his hands do not touch the 
instrument while measuring—thus it is not subjected 
to body heat which might affect precise measurements. 


Raising or lowering of the measuring spindle and 


adjustment of reading devices is done by motor drives 
which are activated by levers on the right-hand side 
of the base. Spindle has a 4” glass scale, the image 
of which is projected into a 134 x 314” window at a 
magnification of 46x. Easy visibility permits fatigue- 
free measuring over long periods. 


The instrument has a heavy cast base with column 
for the Abbe measuring unit. Measuring table is 
6*%6 x 5%” and has two working surfaces. One side 
is grooved for general measuring while the other side 
has three ribs for gauge-block measurements. Auxili- 
ary tables may be screwed onto the groove side for 
measuring balls, sheet metal, foil, turned parts with 
shoulders, etc., and for thread measurements. 


Height of measuring unit is adjustable and while in 
iis upper position affords a total working range of 8”. 


Write for booklet 
Made in West Germany 


COMPLETE 


l tf | fb LETS 3S, BPAY Ze, 35\ ice racuties 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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THE 


FELLOWS 
GEAR SHAPER 


... adds a new dimension to your design techniques 





Designs that are right from a functional standpoint, often appear to be imprac- 
tical from the standpoint of economical production. 

To avoid compromising the functional design of non-circular gears or non- 
involute parts, many companies rely on the unique production capabilities of the 
Fellows Gear Shaper. 

Parts that look complicated (and are complicated to design) become routine 
jobs in production on the Gear Shaper. Depending on design, some parts are best 
produced on single purpose machines. Many others can be produced on standard 
machines using special fixtures and standard, or special, Fellows cutters. 

And, of: course, the standard machines will generate internal and external 
spur and helical gears in a range from “miniatures” up to 120” P. D. 

“The Art of Generating with a Reciprocating Tool”, a fact-packed 48-page 
catalog, gives details on the versatile Fellows method. May we send you a free copy? 





4GS Gear Shaper 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U. S. A. 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
THE 150 West Pleasant Ave., Maywood, N. J. 


5835 West North Avenue, Chicago 39 
PRECISION 6214 West Manchester Ave., Los Angeles 45 
LINE 


Gear Production Equipment 
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ACE parti Q fg inc CATALOG 


The Industry’s FIRST Drill Bushing Catalog 


with ASA Symbols 
and ASA Conversion Tables 


Here is a complete listing of all AS A unified 
drill bushing symbols. It’s a unique, compre- 
hensive identification system for all standard 
sizes, designed to prevent errors and provide 
uniformity in specification, ordering and hand- 
ling drill bushings. If you have been confused 
with the multitude of symbols and sizes, your 
troubles are over. For your benefit ACE has 
brought the new terminology together in one 
handy catalog, including a comparison of the 
markings of all leading makes with the new 
ASA _ symbols. 


This is the first ALL NEW 1961 DRILL 
BUSHING CATALOG that is complete in 
every detail. You’ll find many pages of sepa- 
rate listings for ground and unground standard, 
micro and supersizes, Thin Walls and Bushings 
for Embedment. Over 25,000 listed sizes, 6000 
comparative symbols, technical data on all 
types, list prices and quantity discounts. For 
your free copy, just mail us a card; print name 
and address plainly, and say — “1961 Ace 
Catalogs.” You'll receive them promptly. 


Ace Drill Bushings are stocked for immediate delivery by Leading Tooling Specialists in Your Community. 


ACE DRILL BUSHINGS 


Home Office: 5407 Fountain Ave., Los Angeles 29, CALIFORNIA 


MICHIGAN: 


ACE 

f om) NEW JERSEY: 

S rs 611 McCarter Highway ° 
s Newark 2 


* Detroit 37 
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10620 West Nine Mile Road 


THE 
HEART 
OF THAT 
SPECIAL 
MACHINE 


MACHINE TOOL 
OR CONVERSION 


SUPER PRECISION 


SPINDLES, 


SLIDES, FEEDS AND TABLES by 


STANDARD 


Use the ‘‘building block"’ technique on that machine design 
problem. A Standard Super Precision Spindle PLUS the 
proper STANDARD slide, feed or swivel is truly ‘‘the heart” 
of the special machine that will do your special job. 
Standard Super Precision Spindles will mill, drill, bore or 
grind and Standard slides, feeds and swivels will take 
the spindle to the work, or vice versa, ACCURATELY A 
THOUSAND TIMES A THOUSAND TIMES! 


Send for Standard's complete new Spindle Catalog TODAY 

. working drawings, specifications, complete technical 
data, on “building block" installations working all over 
America right now! 


the STHNDHAD electrical tool co. 


SEE OUR CATALOG 


IN Fix sweersl SUPER PRECISION SPINDLES AND MACHINE TOOLS 


MACHINE TOOL 


\ CATALOGS 2499 RIVER ROAD e CINCINNATI 4, OHIO 


OR WRITE FOR COPY 
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Off-the-shelf 
delivery of Carmet™ 
Carbide Tools from 

your local 


CARMET 


Distributor yy S cARMET 


Over 75 distributors, coast to coast, display this CEMENTED CARBIDE 
sign—service in your own local area. wns 6 aS 


Keep your inventory of Carmet Carbide Tools at a comfortable level. Keep your 
working capital free for other needs. Your Carmet distributor carries the load— 
that’s how he’s set up to do business. 

He carries your needs from the complete line of Carmet Carbide Tools in all 
gtades and every style. He is geared to deliver your orders quickly—a phone 
call gets action. 

And if you get in a production jam, special service is his middle name. Re- 
member, your Carmet distributor knows carbide tooling—with the help of the 
local Carmet technical man, you get all the help you need. 

Your Carmet distributor handles the best Carbide Tools and backs it with the 
best service! Allegheny Ludlum Steel Corporation, Carmet Division, Ferndale, 
Detroit 20, Michigan. 


CARMET & 


CEMENTED CARBIDE » DIVISION OF ALLEGHENY LUDLUM 
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A “live” demonstration from Brown & Sharpe... 


“Brown & Sharpe puts this smooth blue 
finish on its Ready Mark® flat stock 
to solve three problems tool and die 
makers and heat treaters have had for 
years... 

FIRST: To prevent mistakes in the 
type of steel picked up for a job. The 
blue color gives permanent identifica- 
tion, no matter how small the piece. 


“Let me show you how Brown & 
prevents mixups in steel 


..-.- Mr. James R. Scott, Metallurgist, Heat 


SECOND: To protect the steel indefi- 
nitely from rust. 

THIRD: To save layout time by giving 
you a pre-colored surface, all ready 
for scribing. 

“Saves thousands of dollars a year in 
cracked dies and other spoiled work 
that a mixup in steel and hardening can 
cause! You can’t mistake this A.1.S.I. 


Type 01 Oil Hardening Tool Steel for 


any other. It’s always blue. 


“And look at the automatic rust pro- 
tection. Ready Mark’s .0002”-thick 
‘Endurion’ finish has better corrosion 
resistance for its thickness than any 
other known commercial finish. It can 
lie around for years, in good condition. 





Sharpe’s Ready Mark Flat Stock 





and saves layout time?” 


Treating Dept., Brown & Sharpe Mfg. Co. 


“Better yet— it saves you layout time. 
There’s no grease to take off —no 
marking fluid to put on — no drying 
to wait for. Ready Mark Blue is all 
ready for layout when you get it. You 
just start scribing! 


“Under the color, you get the country’s 
best free- machining, non - deforming 
A.1L.S.I. Type 01 Oil Hardening Tool 
Steel. Every lot is quality tested to be 
sure that it meets rigid Brown & Sharpe 
specifications. 


Get it, fast, from your Brown & 
Sharpe distributor. Brown & Sharpe 


Mfg. Co., Providence 1, R. |. 


“Notice the color won't rub off or flake 
off the way marking fluids will. It won’t 
even wash off in water, oils, coolants, 
or other agents used in shops. Your 
layout lines stay sharp and clear, 
through tough handling and machining. 


“We grind it to precise sizes for you — 
every one free from decarb and ma- 
chining stresses. They’re colored... 
individually packaged ... with com- 
plete description and heat treating 
instructions on each package. 


“Color burns off during heat treatment, 
without affecting the treatment—leaves 
the piece at finish tolerances. This color 
deposit doesn’t penetrate the steel or 
tend to etch the surface — so it doesn’t 
have to be ground off later. 


“You don’t have to settle for anything 
less than Ready Mark. It doesn’t cost a 
cent extra! And by switching to Ready 
Mark, you make steel handling easier 
for everybody from the tool crib to the 
heat treating department.” 


Also available from Brown & Sharpe: Bright finished fiat stock in same analysis 
and sizes as above * Ready Mark Air-Hardening Die Steel, colored maroon. 
(A.1.S.1. Type A2—has exceptional dimensional stability) ° Bright finished 
low-carbon “Thrift Stock . Special sizes in all types at reasonable cost. 


Brown & Sharpe>s ?igoisiii) GENTER 





NOW AVAILABLE... 


for aufomatic 
drilling, tapping 
or threading 


Hand feed or hopper feed 
with or without air-operated 
clamp 


WAG OA 


Drills 500-3600 per hour; 
hopper feed; air-operated 
clamping. Capacity #74 
(.0225") to %” in mild steel. 


Taps 4000 per hour 
hand feed magazine. 
Capacity #0 to 4%” fine 
pitch in mild steel. 


A new horizontal version of the same operating principles long used in Snow 
vertical machines. Snow machines reduce changeover time, and cut 

tooling costs to a ridiculous minimum. On your next job, let us show you 
what the Snow method can do. Submit samples and prints. 

Snow Manufacturing Company, Dept. T, 435 Eastern Avenue, 


Bellwood, Illinois (Suburb of Chicago) 


5 ad Oo Wy fixtures save dollars and days in tooling costs 
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Officers 
H. Dale Long 


President 
Chicago, Ill 
William Moreland 
Vice President 
Ashland, Ohio 
David A. Schrom 
Vice President 
York, Pa 
Philip R. Marsilius 
Vice President 
Bridgeport, Conn 
Frank F. Ford 
Vice President 
Atlanta, Ga. 
H. Verne Loeppert 
Treasurer 
Chicago, Ill. 
Francis J. Sehn 
Secretary 
Detroit, Mich, 
Harry E. Conrad 
' General Manager 
Detroit, Mich 


Planning Your Future 


This is the time of year when you probably have been thinking about 
the year ahead and making some New Year’s Resolutions. Resolutions that 
in 1961 you are really going to do those things for your personal advance- 
ment that you couldn’t crowd into your busy schedule in 1960. 


Now is a good time to set up your personal plan for the future. A plan 
is like a road map—it will help you to reach your goal. 


But first you will have to establish your personal goals. Most of us 
agree that our ultimate goal in life is Success. Maybe you'll define success 
as happiness that comes from your providing for those you love the 
security that comes from your effective performance on the job. 


To attain this kind of success, you'll have to acquire greater manufactur- 
ing know-how and the ability to apply that know-how so that your company 
is successful. 


Your Society can help you attain success. Recently, Society leaders 
concluded a series of Long-Range Planning meetings. The Society’s Long- 
Range Plan is a simple one—to make available to you the latest scientific 
knowledge in the field of tool and manufacturing engineering, using every 
available means of disseminating this knowledge. 


As a first step in your personal Success Plan, you owe it to yourself to 
take advantage of all of the opportunities the Society offers you. The 
know-how obtainable through reading THE TOOL AND MANUFACTUR- 
ING ENGINEER, through attending chapter meetings, seminars, confer- 
ences, workshops, expositions and the like, and through working on So- 
ciety committees. can be of inestimable value to you in putting your 
Success Plan into action. And, as a final step in your Success Plan, you'll 
have to put the know-how you gain through ASTME to work in your plant. 


Acquiring know-how, putting it to work—these are your personal keys 
to Success. Plan to succeed—and put that plan into action now! 


PRESIDENT 


American Society of Tool and Manufacturing Engineers 


Editorial 
Committee 


Board of Directors 


H. Dale Long Chairman Chicago, Ill. 


G. Ben Berlien 
Oakland, Calif 


Duane H. Brighton 
Peoria, Ill 
1. H. Buck 


Dallas, Tex 

Wayne Ewing 
Los Angeles, Calif 

Frank F. Ford 
Atlanta, Ga 


Philip R. Marsilius 
Bridgeport, Conn 

William Moreland 
Ashland, Ohio 


W. J. Pender 
Pawtucket, R.I. 
Joseph L. Petz 
Poughkeepsie, N.Y 
Dean F. Saurenman 
Houston, Tex. 
David A. Schrom 
York, Pa. 
Leslie C. Seager 
Salt Lake City, Utah 
Charles M. Smillie 
Bloomfield Hills, Mich 
Albert Underwood, Jr. 


Tecumseh, Ontario 


John C. Hatter 
Chairman 
Long Island, N.Y. 
William N. Moore 


Vice Chairman 
Riverside, Ontario 


Chariton A. Brown 
Vice Chairman 
St. Louis, Mo. 


Rayburn M. Knabe 
Rock Island, Il! 


James C. Rodgers 
Chicago, II! 


















































WHEN YOU NEED SPECIAL FASTENERS— | 


Here are 4 good reasons for getting them from SPS 


Service you can depend on. Where socket-type specials are 
concerned—from extreme configurations to near-stand- 
ards— you can rely on SPS for prompt quotations, strict 
quality control during manufacture, and delivery on 
schedule. The special fasteners you need will be on your 
assembly line in time... and they will fit with precision. 


Experience. No one has invested more in fastener research 
and development than SPS. No one has pioneered more 
breakthroughs—in design (UNRRAKO Hi-Life Thread), 
performance (first commercial 260,000 psi bolt), or 
materials (first practical titanium bolt). Because of this 
experience we are singularly qualified to meet any 
requirement you may have in precision specials. 


Design confirmation. SPS does more than simply meet 
specifications. Our engineering and methods people not 
only interpret your prints; they also analyze them— 
carefully. If there is a question (socket depth, fillet 
radius, etc.), we double check with you. Certainly no one 
knows all the answers, but sometimes we can offer a sug- 
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gestion that may help increase fastening reliability and 
thus increase overall reliability of your finished product. 


Production facilities second to none. Whatever your require- 
ment in specials, SPS has the facilities to produce it in the 
quickest, most economical manner. Special configuration, 
special material, special threads (metric, for example), 
special plating or surface treatment, special tolerances— 
we are handling such problems daily on a volume basis. 
Further, we also supply the special keys needed for instal- 
lation of non-standard or difficult-to-reach threaded parts. 


For more information or service, see your local SPS 
distributor or contact Standard Pressed Steel Co., SPECIAL 
INDUSTRIAL FASTENER Division, SPS, JENKINTOWN 37, PA. 


where reliability replaces probability 


The Tool and Manufacturing Engineer 





direct energy 


CONV 


RS 0 


...key to lower-cost manufacturing? 


TAMA VULUUALAA UOT SUROAA AAA ETH 


Will machine tools someday be run di- 
rectly by solar energy? New energy 
conversion sources make this a possi- 
bility. Initial applications, however, will 
probably be restricted to trapping the 
heat energy that is now lost in most 
plant operations and converting it to 
electrical energy. 


UTED HUTTE 
Nearcy EVERYTHING WE DO requires conversion 
of energy—it is involved in coin-operated slot 
machines, in walking, in driving a car. The coin’s 
potential energy is converted to a mechanical 
movement. Walking uses the body’s complex 
chemistry to exchange sugar for movement. Burn- 
ing gas forces pistons to reciprocate and propel a 
car. Energy conversion systems are often long, 
involved, and inefficient—as when coal (originally 
produced by the sun) is burned to make heat that 
drives a turbine connected to a generator to pro- 
duce electricity. Now a new type of energy con- 
version, using free radicals at room temperature, 
has been demonstrated in laboratory models, as 
shown in Fig. 1. This conversion system is direct. 
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Conversion Cycle: Energy input to the con- 
version system can be electric, thermal, or radiant, 
such as the sun’s rays, alpha, beta and gamma 
rays. The input energy is used to disassociate 
molecular (diatomic) hydrogen and store it in 
free radical (monatomic) form in palladium or 
other materials. When the atoms leave the pallad- 
ium, great amounts of energy are released as they 
recombine. As shown in Fig. 2, the system uses 
hydrogen in a continuous loop. Palladium, in its 
sponge-like ability to disassociatively absorb 
hydrogen, behaves similar to an ordinary storage 
battery. A sensitizing agent forces hydrogen out 
of the palladium and the atoms recombine at a 
catalytic surface to focus the energy for output. 
Recombined hydrogen is recirculated and _ re- 
inserted into the palladium, thus making a com- 
plete energy-carrying loop of the hydrogen. 

Output can be taken continuously or inter- 
mittently under control of the sensitizing agent. In 
the absence of a sensitizing agent, the palladium 
simply stores energy. With both hydrogen and 
sensitizing agent flowing past and through the 
palladium, a continuous output of energy can be 
sustained. This is analogous to charging a battery 
with a generator while the battery discharges cur- 
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rent to a load. The catalytic plate receiving 
energy from atomic recombination can give off the 
energy as heat, or if one side of the catalytic plate 
is coated with an emissive material, it can act as a 
cathode for thermionic generation of electricity. 


Applications: The system can use diffuse low- 
level energy sources and focus them to a high 
enough level to drive some load, using either thermal 
or electric transmission of energy to the load. High- 
energy sources, such as gamma rays can serve as 
input. Palladium can store 1000 times its volume 
of atomic hydrogen whose potential energy (216,- 
000 kilojoules per kilogram) is about 20 times 
greater than that of a conventional energy source, 
such as gas and air. Thus it can serve as an energy 
storage device. High-conversion efficiencies are ex- 
pected because the device works at room tempera- 
ture, without moving parts, using a high-potential 
energy transfer medium. 

To date, diffuse environmental energy has been 
captured and used te drive a filament. The con- 
version system is being investigated as a portable 


power source, with the sun’s rays as input and elec- 


Input energy ——= 


Fig. 2. Hydrogen is 
used in a continuous 
loop as the energy 
transfer medium. 


Sensitizer ——«| Palladium 


Fig. 1. An _ operating 
prototype of a free radi- 
eal energy conversion 
system developed and 
made by Energy Conver- 
sion Laboratories. 


tric current as output. The advantages of such an 
application are that large thermal generating sta- 
tions can be de-emphasized and the use of trans- 
mission lines minimized. The device is also re- 
ceiving consideration as an energy conversion 
means for space vehicles—cosmic radiation can be 
utilized and focused by the system. Any waste heat 
is a potential input to the conversion system. For 
example, the heat of an automobile exhaust could 
drive a system to produce electricity directly, elimi- 
nating the power losses associated with an auto- 
mobile generator. Development of this and similar 
devices will enable plant engineers to regard an 
entire plant as an energy input-output system. Waste 
heat, instead of being dissipated into an environment 
can be recaptured and used. For instance, heat from 
machining operations could be transferred into a 
conversion system and returned to help run the 
machine electrically. This would serve a dual func- 
tion of cooling the work and increasing the efficiency 
of energy utilization. Practical applications are 
probably many years in the future but the potential 
savings possible through direct energy conversion 
make further research worthwhile. 


Catalytic surface 4 


Free radicals H 
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Hole-Piercing Fixture for 
Short-Run Production 


Designed and built for experimental 
work, this fixture can be used to 
pierce a wide variety of hole sizes. 
Piercing can be performed either 
manually or by a setup in a press. 

To eliminate the need for special 
bushings, all punches should have 
the same body size. Mating hole 
locations in the die shoes are rela- 
tively unimportant, since the head can 
be adjusted radially to provide cor- 
rect alignment. 

When comparatively heavy metal 
is pierced, stripping devices are use- 
ful. These can take the form of leaf 
type strippers screwed to any of the 
tapped holes in the base. These holes 
are also useful for gage attachments 
in light-production runs. If piercing 
is performed manually, headed punch- 
es with spring returns should be 
utilized as an aid to stripping. 

Henry E. Piltz 
East Orange, N. J. 
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Relieved Punch Sets Die Radius 


Female radii in forming operations are expensive 
to machine and contribute little to die performance 
except in setting the metal. One method of eliminat- 
ing female radii in this function is to relieve the 
punch as shown. This relief—approximately 0.005 
inch deep—permits the part radius to take the full 
pressure of the press stroke, effectively setting it 
at a prescribed dimension. 

Cliff Bossmann, Dayton, Ohio 
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Adjustable Dowel Pin 


for Quick Fixture Location 


Jig boring is often used to correctly locate holes in 
precision fixtures that must be doweled to machine 
tables. Another method is to use the adjustable dowel 
pin illustrated. This device requires counterbored clear- 
ance holes into which dowel pin retainers are fitted. 
The clearance holes around the retainer permit easy ad- 





justment of the fixture at any preselected position. 
After the fixture has been indicated to correct align- 








ment, the jam nuts are tightened. This effectively main- 
tains fixture alignment throughout machining. 

The adjustable dowel pin eliminates the need for time- 
consuming jig boring and, at the same time insures ab- 
solute accuracy in fixture positioning. 

Robert D. James 
Rock Island, Ill. 


Chuck Jaws Are Activated by Centrifugal Force 


Designed to hold stampings during polishing 
and deburring operations, this chuck utilizes cen- 
trifugal force to activate a tightening jaw against 
two stationary jaws. Its principal advantage is the 
speed with which parts can be loaded and dis- 
charged. When the chuck is idle its movable jaw is 
open to receive the workpiece. At the start of spindle 
rotation, a chucking bar pivoting on a fulcrum pin 
moves out causing the jaw to tighten on the part. 


Chucking lever 
Fulcrum pin 


Holding power—a critical factor in this device— 
is directly proportional to the speed of rotation. 
Slow speeds provide insufficient holding power and 
abnormally high speeds build up excessive pressure 
on the workpiece. For optimum results in machining 
light parts, the chuck should be operated at speeds 
between 3500 and 5000 rpm. 

E. Millholland 
Indianapolis Chapter 
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V-Block Makes Through- 
Machining Possible 


Elimination of clamp interference makes grinding 
and machining possible throughout the entire length 
of a part in this V-block. Fixturing is effected by 
an off-center clamp which bears on the workpiece 
and on an angular serrated block. These serrations, 
machined in a tapered surface, enable the clamping 
surface to remain parallel to the V-block irrespec- 
tive of workpiece size. 

C. Gibbons 
Kingston, N. S. 


Cross Hole Drilling 


Prototype and research parts produced in small 
quantities require that tooling be improvised with 
available equipment to accomplish a job at reason- 
able cost. When a turret lathe job requires a dia- 
metral hole, it can be drilled on the lathe before 
the piece is cut off the bar with the setup illustrated. 

A small portable electric drill is fitted with a 
special adapter which permits it to be clamped on 
a tool block on the rear of the cross slide. The drill 
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Workpiece 











~Serrated 
block 


“— V- block 


is run forward by hand feed of the slide. Tapered 
parts can be drilled before the taper turning opera- 
tion. In some cases it may be practical to use a 
two-lip end mill for drilling into a round without 
the guidance of a drill bushing. In any case, the 
drill should be as short as is practical to minimize 
deflection. 

H. J. Gerber, Member-at-Large 

Stillwater, Okla. 
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Workpiece Support Speeds 
Chucking on Small Areas 


Difficulties incurred when relatively thin parts 
or parts with small shoulders are chucked can be 
eliminated with the illustrated work support. Turned 
or ground to fit the bored hole in the chuck, the 
support is held in position by a screw-actuated lock- 
ing pin. 

After insertion of the support, a light cleanup 
cut insures squareness of its bearing surface with 
the axis of the lathe. Milled clearance grooves for 
the chuck jaws are useful in extending the range 
of the device. 


M. W. Loftus 
Chicago, IIl. 


Forming Operation Effects Metal Reversal 


Two radial forming operations, one of which 
requires metal reversal past 90 deg, are accom- 
plished in this die. The reverse bend is effected 
by a forming roll mounted in a movable axle. At 
die closure, the roll, held in a vertical position by 


























Forming- o, 
roll 








spring pressure, depresses the metal into a U-shape. 
Continuing die closure then causes the rollers to 
move inward, forcing the stock to conform to the 
radial form in the lower die block. 


Hjalmar Dahl, Uppsland Vasby, Sweden 


Fe: Blankholder 
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VIBRA 


key to parts-finishing efficiency 


By T. W. Black 


Senior Associate Editor 


Vibratory barrel finishing, once con- 
sidered something of a novelty, has 
demonstrated its ability to cut parts- 
finishing time under production condi- 
tions. Almost any plant can _ benefit 
from the application of this versatile 
and fast finishing process. 


| THE PAST FEW YEARS, automation has 
become a byword in American industry. Transfer 
machines, numerical controls, automatic machines 
of all kinds have been put to work in hundreds of 
plants. While the most dramatic developments have 
been in processes where large amounts of metal 
are removed, there have been equally important— 
if less dramatic—developments in the field of parts 
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Fig. 1. (above) Vibratory finishing machine. The 
tub that holds the parts during finishing has just been 
emptied. The screen is part of a system for separating 
chips from parts. This machine is a Vibratron, made 
by the Roto-Finish Co., Kalamazoo, Mich. 


finishing, particularly barrel finishing, giving sav- 
ings in time, floor space and human effort. 

This quiet revolution, with its tremendous im- 
pact on manufacturing costs, has been the result 
of an intensive research effort on the part of the 
manufacturers of finishing eqipment and abrasives, 
as well as users of barrel-finishing processes. Some 
of the ancient bugaboos of barrel finishing—nick- 
ing of parts and a difficulty in obtaining repro- 
ducible results—have been overcome by adopting 
a more scientific approach to barrel finishing. It 
is now generally recognized that there is more to 
barrel finishing than simply dumping a mixture 
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Fig. 3. Brass wear ring is deburred in three hours on 
a vibratory machine. Limestone chips are used. 


Fig. 4. Stainless-steel line protector is given a bright 
finish by vibratory burnishing. 


of parts and abrasives into a barrel and pushing 
the start button. Today delicate or easily nicked 
parts are fixtured in the barrel to eliminate the 
possibility of damage and close attention is paid 
to operating variables, such as the type and size 
of abrasive, the ratio of parts to abrasive, the total 
load in the barrel, the amount of liquid and finish- 
ing compound added, and so on. 

As a result, literally thousands of companies have 


78 


been able to successfully put barrel finishing to 
work, with annual savings to American industry 
of millions of dollars. 

The most common type of barrel-finishing. equip- 
ment in use is the simple rotating barrel, usually 
octagonal in shape, which is partially filled with 
a mixture of parts, chips (sometimes called 
“media”), water and compound (soap, detergents, 
water softeners, fine abrasives and so on). As the 
barrel rotates, part of the mass is continuously 
lifted up in the direction of rotation. The top of 
the mass on the “up” side of the barrel continually 
slides back toward the “down” side of the barrel, 
forming a sliding layer. Most of the work done 
on the parts is accomplished in this sliding layer, 
which contains only a small percentage of the total 
number of parts in the barrel at any one time. Since 
the finishing action is intermittent, conventional 
barrel-finishing cycles may require many hours. It 
should be pointed out, however, that these are 
hours when no operator attention is required. The 
only cost involved is the cost of electricity for 
running the motor. (For a complete description of 
conventional barrel-finishing equipment and _ its 
applications, see “Fundamentals of Barrel Finish- 
ing” by T. W. Black, Tae Toor Encineer, April 
1957, p. 109, and May 1957, p. 113.) 

A more compelling disadvantage of conventional 
barrel finishing is its inability to finish part in- 
teriors, which are, of course, protected from the 
full force of the finishing action. These protected 
areas are ordinarily finished by hand—often a 
rather laborious process. 

With the advent of vibratory barrel-finishing 
machines, the twin disadvantages of conventional 
barrel finishing—the long time cycles required and 
the inability to finish protected areas—have been 
overcome. These new machines cut hours off the 
time required for finishing, since the work is con- 
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tinuous, rather than intermittent, and the vibratory 
action forces abrasive particles through protected 
areas, where they can improve surface finishes, 
debur and perform similar operations that are 
normally performed manually. 

Perhaps the simplest type of vibratory finishing 
machine is shown in Fig. 1. Parts are loaded into 
the tub, which is spring-mounted on a frame. A 
vibratory motor, Fig. 2, vibrates the tub during 
the finishing cycle. The tub-frame-motor assembly 
can be tilted for the removal of parts and a system 
of screens, and trays for separating liquid, parts 
and abrasive is mounted in front of the tub. 

The tub does not rotate during the machine 
cycle; all finishing is accomplished by vibration. 
The mass of parts and media slowly turns over 
during finishing as a result of the vibration. This 
action is not violent and it does not damage or 
nick most parts; however, large and heavy parts 
may be fixtured to give maximum protection. 

A leading manufacturer of fishing reels, Shakes- 
peare Corp., Kalamazoo, Mich., reports excellent 
results with vibratory finishing. Careful deburring 
is essential on many fishing-reel components be- 
cause of the danger of snagging a fishing line on 
a sharp edge. Also, the company’s products are 
made to high standards of precision and surface 
finish. For many years, these requirements have 
been satisfied by conventional barrel finishing. 

Shakespeare, which recently added several vibra- 
tory machines to its barrel-finishing department, 
finds that the vibratory process is definitely an im- 
provement over earlier finishing methods. Cycle 
times are significantly faster than with conventional 
machines and, in at least one case, it has been 
possible to mechanically finish a high-production 
part that was previously finished by hand. 

One part, a brass wear ring, Fig. 3, is deburred 
in three hours, as compared to eight hours by con- 
ventional methods. The vibratory finishing opera- 
tion is for the purpose of deburring the edges of 
the ring and obtaining a smooth, bright surface 
finish on the inside surface. A combination of lime- 
stone chips, water and a nonabrasive finishing com- 
pound is used for the operation, which is performed 
at 2500 vibrations per minute. 

Vibration finishing has materially shortened the 
time required to finish a stainless-steel line pro- 
tector, Fig. 4. Two operations are required: debur- 
ring and burnishing. The deburring cycle requires 
five hours, using limestone chips and an abrasive 
finishing compound, Using the same type of chip 
and compound, conventional rotary barrel finishing 
took 48 hours. 

The burnishing cycle takes 114 hours, using 
3/16-inch-diam steel balls with a small amount of 
water and detergent compound. Some seven hours 
were needed for burnishing the same part in a con- 
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Fig. 5. Vibratory finishing deburrs the inside edge of 
this part (magnified at right), generates radii on 
sharp corners and imparts smooth surface finish. 


ventional barrel. Deburring is at 2500 vibrations 
per minute; burnishing is at 2200 vibrations per 
minute. 

It should be pointed out that the faster cycle 
times possible with the vibratory machines can ma- 
terially reduce capital investment costs. Over-all 
cycle time for finishing the line protector is 614 
hours, as compared to 55 hours for finishing in 
a rotary barre:. Thus the vibratory finishing ma- 
chine can outproduce over eight conventional bar- 
rels on this job, with substantial savings in initial 
investment, floor space and maintenance. 

Internal deburring of an aluminum spool hub, 
Fig. 5, illustrates the ability of vibratory barrel 
finishing to reach hard-to-get-at areas. It was im- 
possible to deburr this part satisfactorily on a con- 
ventional machine, even with a 20-hour finishing 
cycle. Consequently, it was necessary to hand-finish 
this part. Deburring in a vibratory machine takes 
six hours, using a shaped, ceramically bonded 
aluminum oxide chip. An abrasive compound is 
also used, with just enough water to keep the chips 
moist. Approximately 4000 pieces are deburred 
simultaneously in one seven-cu-ft-capacity barrel. 

These examples, only a few of the many parts 
that have been successfully finished in vibratory 
machines at Shakespeare, are typical of the results 
that are being obtained by many other manufac- 
turers. While conventional rotary finishing barrels 
are by no means obsolete, when large numbers of 
parts must be finished with high efficiency and 
speed, or when part configuration precludes the 
use of rotary barrels, vibratory machines are an 
obvious choice for most plants. 





By Rico R. Brandi 


Superintendent 

Machine Tool Research and Development 
Ex-Cell-O Corp. 

Detroit, Mich. 


Although diamonds do little or none of 
the actual cutting in electrolytic machin- 
ing operations, selecting the right type 
of diamond wheel, and preparing and 
maintaining that wheel properly, is im- 
portant to over-all efficiency. 


E LECTROLYTIC MACHINING is an electrochemical 


deplating process in which low-voltage current 
passes through a conductive fluid flowing between 
the workpiece and the metal bond of a diamond 
wheel. It is gaining wide application for cutting 
hard materials, Figs. 1 and 2, because there is 
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Fig. 1. Electrolytic machine grinding the tungsten 
carbide tip of a cutting tool. 


little wheel wear and because there is no possibility 
of thermal damage to the workpiece. Fine finishes 
are produced in one operation and, considering the 
hardness of workpiece materials such as tungsten 
carbide, machining rates are relatively fast. 

The diamond particles in wheels for electrolytic 
machining act as insulators and spacers; they do not 
actually cut metal. They prevent the conductive 
metal of the wheel from shorting out against the 
workpiece. They also wipe away oxide formed on the 
machined surface by the deplating action, exposing 
the surface for further machining. 

Diamonds are ideal for this purpose since they 
do not conduct electrical current and have high 
resistance to wear. This wear resistance means that 
the optimum gap between the metal wheel and the 
workpiece (usually about 0.001 inch) can be held. 
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machining 


Diamond Wheel Selection: The shape of the 
piece to be machined determines the shape and size 
of the diamond wheel used. It is important that the 
wheel be shaped to present the largest possible area 
to the workpiece during machining, thus deplating a 
large area. 

The size and type of diamond grit in the wheel are 
also important. The grit in the wheel should be fairly 
uniform in size. Since the wheel does not cut, sharp 
cutting edges are not required. Friable diamond 
that cracks and splinters is, of course, undesirable 
from the standpoint of wheel life. 

The size and concentration of diamond grit in the 
wheel is determined by the size and contour of the 
workpiece. Grit size ranges from 40 to 200 mesh. 
In electrolytic machining, a much finer finish is 
achieved with any specific grit size than would be 
achieved in conventional grinding with wheels im- 
pregnated with the same size grit. This allows larger, 
more durable grit to be utilized. 

A diamond concentration of approximately 100 
is recommended for wheels used in electrolytic 


offhand tool grinding. This concentration of dia- 


Fig. 2 Principle of elec- 
trolytic machining. The 
electrolyte flowing be- 
tween the negatively 
charged wheel and the 
positively charged work- 
table causes a deplating 
of the workpiece. Dia- 
mond particles on the 
face of the wheel main- 
tain the correct gap be- 
tween the wheel and the 








Current pickup brushes 


Grinder spindle 


Insulating 
bushing 


monds provides proper insulation, slower rate of 
wheel wear, and assures even distribution of the 
electrolyte over the workpiece at the contact pres- 
sures of the electrolytic process. The depth of the 
diamond-impregnated matrix on the wheel surface 
is usually from 1/32 to 1 inch. For offhand grind- 
ing of carbide tools, 1/32 to 1/16 inch depth is 
adequate. 

The sintered metallic matrix that holds the dia- 
mond particles must be a good conductor and must 
not be insulated from the mounting flange. Differ- 
ent wheel makers use different matrix compositions. 
The matrix must hold the diamonds securely so that 
they do not dislodge and it must be of such hard- 
ness that oxides wiped off the workpiece do not 
become impinged upon the wheel surface, inhibiting 
current flow. 

It is also desirable that the matrix surface be 
porous so that the volume of electrolyte around 
each diamond spacer is increased. This feature of 
the “ideal” electrolytic machining wheel is illus- 
trated by the diagrams in Fig. 3. 

The machine tool builder will recommend the 
best wheel type for a particular job when the ma- 
chine is installed. If additional diamond wheels are 
purchased for the machine, it is advisable to request 
performance data on the wheels offered by the vari- 
ous makers. The performance data is usually a good 
indication of the amount of experience the wheel 
maker has had in producing special wheels for 
electrolytic machining. This is a field in which 
actual production experience is helpful. 


Preparing Wheels for Use: New electrolytic 
machining wheels must be conditioned before use 
to obtain optimum performance. The first step in 
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Fig. 3. Smooth, flat matrix (left) provides little area 
for entrapment of electrolyte. A deplated matrix 
(right) has an irregular and porous surface that has a 
greater capacity to carry electrolyte. 


conditioning is to mount the wheel on the machine, 
and adjust it so that the face of the wheel runs as 
nearly to perfect trueness as possible. The wheel 
should be within 0.001 inch of absolute trueness 
at all times. An out-of-true face will “bounce” and 
consequently wear unevenly. 

The next step in conditioning a new wheel is to 
establish the proper protrusion of the diamond par- 
ticles from the matrix in order to obtain the re- 
quired gap. In unused diamond wheels, the metal 
matrix almost entirely covers the top layer of 
diamond particles. The overlying matrix of the 
wheel is removed by reversing the polarity of the 


Fig. 4 (above). A de- 
plating shoe (a bar of 
copper, brass or steel) 
is brought into contact 
with the rotating wheel 
while the polarity of the 
electrolytic machine is 
reversed. This establish- 
es the correct gap. 


Fig. 5 (right). Oxides 
are removed from the 
face of the wheel with 
an abrasive stick. 


wheel and worktable, and bringing a deplating shoe 
(a bar of copper, brass, or steel) in contact with 
the revolving wheel until the diamond spacers pro- 
trude and form a gap about 0.001 inch wide, as 
illustrated in Fig. 4. 

Initially, there will be some wear of any diamond 
particles that have sharp protruding points. When 
the edge has been taken off the sharp points, the 
rate of wear reduces. Because of initial wear, it is 
sometimes necessary to deplate the wheel a second 
time to re-establish the desired gap. Deplating should 
be kept to a minimum. Excessive deplating can 
cause the diamonds to loosen from the matrix. 


Operational Care: Once the new diamond 
wheel has been run in and the spacers flattened to a 
slow-wearing condition, the wheel requires little 
maintenance. The wheel face should be cleaned of 
oxides occasionally with a pumice or abrasive stick, 
Fig. 5. The rate of feeding work into the wheel 
should be such that stock removal results from 
optimum electrolytic action rather than abrasive 
action of the wheel. 

Important wheel care precautions for the machine 
operator are: 


1. Never attempt to machine a piece when the current is 
reversed. The machine should be in reversed polarity 
only when the deplating shoe is being used. 


. Avoid having the wheel charged when it is not rotating. 
Touching a charged wheel with a workpiece when the 
wheel is not turning will cause damage to the wheel. 


. Maintain an ample flow of electrolyte between the wheel 
and the workpiece. Poor cutting characteristics and ex- 
cessive arcing are indications that electrolyte flow is 
too low. 


When these precautions are followed, optimum 
wheel life and performance should be obtained. 
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Part 2—Gaging Tolerances 


By Edward S. Roth 


Staff Member 
Manufacturing Development 
Sandia Corp. 

Albuquerque, N. M. 


Incompatibility between bilateral toler- 
ancing and fixed feature receiver gages 
causes parts that are actually inter- 
changeable to be rejected. This incom- 
patibility and waste can be eliminated 
by using tolerances referenced to the 
‘“*maximum material condition.” 


Y 

(ouces ARE USUALLY DESIGNED to check the posi- 
tional tolerances of a part, even though most draw- 
ings express gaging criteria in terms of bilateral 
tolerances. An incompatibility exists that often 
causes rejection of parts that are actually in- 
terchangeable. The drawings imply square and 
restrictive tolerance zones. The usual gages auto- 
matically allow feature location tolerances to vary 
in proportion to feature size. For this reason, parts 
that pass gage inspection may not pass inspection 
by open-setup inspectors, even though tolerance 
specifications are identical. The reason for this is 
that open-setup inspectors usually freeze the setup, 
and check specified and constant tolerances regard- 
less of feature size. 

The incompatibility of bilateral tolerances with 
gaging is shown in Fig. la. The designer’s intent 
is to fasten two identical plates together with 0.500- 
inch-diameter bolts. Tolerances indicate two 0.020- 
inch-square tolerance zones for hole center location. 
In gaging this part, as in Fig. lb, using two 0.508- 
inch-diameter gage pins fixed at nominal hole 
locations, two different tolerances are actually al- 
For a 0.528-inch hole, 
+0.010 inch; for a 0.538-inch hole, 
the gage will allow the hole center to be off nominal 


lowed for hole location. 
tolerance is 


position by as much as 0.015 inch. 
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Fig. 1. (a) Conventional bilateral tolerances indicate 
square tolerance zones for hole center location, re- 
gardless of size. (b) The gage actually checks to a 
circular tolerance that varies with hole size. 
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Fig. 2. (a) Positional tolerances can be referenced 
to the MMC of an internal part feature. (b) Gage 
designer subtracts tolerance from the MMC dimension 
to determine gage pin size. 


Maximum Material Condition: True inter- 
changeability can be gaged when the maximum 
material condition (MMC) concept is employed. 
An external feature, such as a bolt or pin, is at 
MMC when it is at maximum specified size. An 
internal feature is at its extreme limit of accept- 
ability or MMC when it is at its minimum specified 
size. As shown in Fig. 2a, the drawing directs the 
gage designer to subtract tolerance from the MMC 
hole size. That is, the plate is at MMC when hole 
diameter is 0.780 inch. Subtracting positional tol- 
erance, 0.030 inch, establishes that 0.750-inch pins, 
as shown in Fig. 2b, gage interchangeability. 

lapped holes in the part shown in Fig. 3a accept 
bolts when this part is assembled to some mating 
part. The gage, Fig. 3b, simulates the bolts by 
using thread gages. Since the bolts are at MMC 
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Fig. 3. (a) An external feature, the 4-16 bolt, di- 
rects the gage design to add tolerance to MMC. (b) 
The gage bushing ID is determined as the MMC di- 
mension plus positional tolerance. 
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Fig. 4. More than 100 percent greater tolerance area 
is allowed by MMC tolerancing (circle) than by 
bilateral tolerancing (square). 
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(b) 
Fig. 5. (a) Since the hole pattern is more important than location 
on the part, the part contour is selected as the datum. (b) Gaging, 
designed to this datum and the MMC concept, will not reject inter- 
changeable parts that would be rejected by conventional tolerancing. 
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Fig. 6. (a) Diameter X is selected to serve as a datum when it is 
at its most critical interchangeability condition (MMC). (b) Gage 
design allows part to shake if it is not at MMC. 
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when they are at the maximum specified size (0.75 
inch), the positional tolerance (0.030 inch) is 
added to bolt size to determine nominal gage 
feature size (the 0.780-inch ID bushings). The 
bushings are set in a gage whose thickness is equal 
to the maximum thickness of the mating part. By 
gaging to the marked surface (important on sym- 
metrical parts) the gage verifies that the bolt shank 
will pass through the clearance hole. 

Use of the MMC concept can increase the toler- 
ance allowed by over 100 percent without affecting 
actual interchangeability of parts. In the drawing 
in Fig. 1, for example, if the hole location tolerance 
were referenced to MMC, tolerance would be indi- 
cated as a 0.028-inch-diameter circle and a 0.500- 
inch gage pin would be used. With the hole at 
nominal size with a 0.534-inch diameter, positional 
tolerance would effectively be a 0.034-inch-diameter 
circle. This more than doubles the area of positional 
tolerance, as shown in Fig. 4. 


Gaging Interchangeability: Functional ac- 
ceptability of many parts is often more dependent 
on the pattern of part features, such as holes, than 
on where the pattern occurs. This typical situation 
is shown in Fig. 5a. The pattern of the holes is 
more important than where they are located on the 
part. Use of the corner as a datum is avoided 
because there is no real functional relationship 
between any one corner and the hole pattern. 
Gaged as shown in Fig. 5b, more tolerance is al- 
lowed between the part perimeter and hole pattern 
than if one corner had been used as a datum instead 
of the part contour. At the same time, referencing 
positional tolerance to MMC allows all interchange- 
able parts to be accepted by the gage. 

When design layout indicates that strict align- 
ment is not essential for the functioning of two 
parts, tolerances can be specified as in Fig. 6a and 
gaging accomplished as in Fig. 6b. The most criti- 
cal interchangeability condition of MMC exists 
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40.250 ID bushing 7 required 
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Fig. 7. (a) Positional tolerance of the radial holes is 
referenced to two datums, both selected at MMC. 
(b) Any part not at MMC can shake in the gage. 


when the part diameter is 4.010 inches. This dimen- 
sion becomes the nominal ID of the gage. The gage 
thus represents the mating part at its most critical 
interchangeability size. The part can move or 
shake in the gage whenever the part diameter is 
less than 4.010 inches. The callout “Datum X 
(MMC)” states in effect that the center of diameter 
X can be a datum only when X is at MMC. 

The workpiece shown in Fig. 7a has two datum 
features (diameter X and width W) and a radial 
hole pattern. The MMC dimensions of both W and 
X are used to design the gage, Fig. 7b. Gage pin 
diameter is the MMC hole diameter (0.270 inch) 
less the 0.020-inch positional tolerance. Any part 
that is not at its most critical interchangeability 
size can shake or rotate in the gage through the 
amount of movement al'owed by the pins. By de- 
signing the gage using tolerances referenced to 
MMC, both inspection and the part designer are 
assured that the gage will not reject any part that 
is actually interchangeable. Gaging reworked parts 
is simplified also. For instance, if a piece is re- 
worked after rejection for outsize OD, it is sim- 
ple to determine whether the rework enables the 
piece to meet interchangeability requirements. 

By using the MMC concept, gages can be designed 
to accept every interchangeable part and to reject 
all others. Since the gage usually resembles the 
mating part closely, the actual difference in size 
between a feature on the part and a feature on the 
gage determines acceptability. Confusion and 
doubt regarding acceptability are minimized. Some 
of the differences in rejection rates between gaging 
and open-setup inspection operations are eliminated, 
since true acceptability is better defined. How 
open-setup inspection can be improved in this re- 
spect will be indicated in the third part of this 
series on positional tolerancing. 


The Tool and Manufacturing Engineer 








Stretch Forming Without a Draw Ring 


Mc! stretch, normally attained through use of 
1VE . draw ring, is accomplished by a stretching 
attachment in this setup. The attachment is loaded 
by placing a sheet between the serrated jaws shown 
at either side of the die. At the start of the cycle, 
hydraulic cylinders, activated by initial slide move- 
ment, close the jaws and stretch the sheet above the 
lower die. Requisite holding power is obtained by 
controlling hydraulic flow to the cylinders. 


DIE IN OPEN POSITION for 
leading. Electrical con- 
trol cabinet and hydrau- 
lic pressure system are 
shown at left. 


DIE CLOSURE at 180 deg. 
Press tool consists of 
punch and die only. 
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Adjustable screws are utilized to synchronize 
movements of the sheet and upper die. In this way 
the jaws and the metal they hold are depressed just 
ahead of the closing die. 

Designed and built by The Cyril Bath Co., Solon, 
Ohio, this mechanism eliminates surface waviness 
by the stretch it provides before die closure. In 
conventional press operations, metal stretch cannot 
begin until die action is initiated, 














DESIGNED FOR PRODUCTION 


Indexing Machine Performs Multiple Operations 


§ icemg dona valve-guide machining operations 

are accomplished by six spindles in this ma- 
chine. Multiple operations are made possible by a 
double operation at each spindle and by an index- 
ing workpiece fixture. 

A cutter on each quill machines the valve seat 
and chamfers a 130 deg clearance angle. The quill 
retracts and acts as a guide bushing for a gun- 
bore spindle within the quill. A tool in this spindle 
completes machining of the valve-guide hole. 

When all machining is complete on one side of 
the head, the fixture is indexed and _ identical 
holes on the opposite side are machined. 


Hardens Gear Teeth 


| eommeeng heating is utilized to 
harden gear teeth in this in- 
dexing fixture, a development of 
the Induction Heating Corp., 
Brooklyn, N. Y. The hardening is 
accomplished by indexing the gear 
teeth through a heat zone and then 
through a quenching area. 

In setup, a bearing in the table 
and an upper bearing clamp sup- 
port and hold the workpiece in 
place. Upon initiation of the cycle, 
a pawl, actuated by a pneumatic 
cylinder, indexes the pinion, car- 
rying each tooth through heat and 
quenching areas. Time intervals 
may be varied to allow for correct 
heating of each tooth. 
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Control Unit Eliminates Cutter Breakage 


Peed damage resulting from excess work- 

piece stock is eliminated in this gear 
shaver by a current monitoring system. In 
operation, current flowing through an elec- 
tric control unit energizes a solenoid which 
activates an air feed cylinder. This, in turn, 
moves a feed wedge which forces the shaving 
cutter into the workpiece. 

Should the workpiece be oversize, the 
current required for machining rises sharply. 
When it exceeds a preselected value—the 
maximum amperage permissible for safe 
machining—the current de-energizes the 
solenoid, causing retraction of the feed 
wedge. 

Both the monitoring device and the gear 


ieee lucts of Michi Tool C GEAR SHAVER putting the finishing touches on a helical 
shaver are products of Michigan 100! Uo. gear. Lower unit rises vertically to a preselected height. 


DIAGRAM of the monitoring system. Contact meter is for estab- 
lishing current level and for visual inspection of rough sizes. 
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Tape Control and Electronic Gaging 
Simplify Cylindrical Grinding 


Speer all machine functions including in- 

process inspection are tape controlled in this 
Landis grinder. Other functions include wheelhead 
and worktable positioning. Operator functions are 
limited to part loading and initiation of the machine 
cycle. 

After a part is loaded, hydraulic power moves 
the wheelhead to a preselected position by taped 
commands. This is accomplished while the head is 
in its rear position. Simultaneously, the worktable 
is hydraulically positioned to align the workpiece 
with the wheel. 

Gaging is accomplished by an electronic gage 
which moves into operative position during grind- 
ing. When requisite dimensions have been reached, 
the gage signals a withdrawal command to the 
wheelhead and the cycle is complete. 


Inspection Gears Prevent Cutter Overloading 


pee to protect gear-shav- 

ing cutters from the dangers 
of oversize workpieces, this ma- 
chine utilizes two master inspec- 
tion gears at the entrance of its 
feed chute. To enter the chute, 
the workpiece must mesh with, 
and pass between, the master 
gears. Both gears are free-float- 
ing units. 

Workpiece loading in this ma- 
chine—a product of National 
Broach and Machine Co.—is 
performed manually. Parts too 
large to mesh with the inspection 
gears are placed by the operator 
in a reject bin for additional ma- 
chining. Those that pass are fed 
into the tooling area by an air- 
actuated slide. 
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for the job shop 


By R. M. Radl 


Advanced Programs 
Fabrication Engineering 
Collins Radio Co. 
Cedar Rapids, lowa 


Most applications of plastics tool- 
ing have been in the aircraft and 
automotive industries where bulky 
tools are required. Plastics can also 
save time and money when fab- 
ricating orthodox job-shop tooling. 


t 


a THE ABILITY of plastics tooling to save 
time and money, many companies still hesitate 
to put plastics to work. Two factors account for 
this. First, there is a prevailing belief that the 
preparation of the necessary resins, hardeners and 
fillers is a laboratory technique and therefore out 
of place in production toolmaking. Second, many 
companies have made hasty experiments with plas- 
tics, met with failure and have consequently con- 
demned all plastics tooling. 

While it is true that plastics resins must be com- 
pounded carefully and accurately, this task is well 
within the ability of the average toolroom worker. 
Also, the explicit working directions and technical 
assistance furnished by the resins formulators go 
far toward assuring the success of plastics tooling. 

The misapplication (and resulting failure) of a 
plastics tool usually occurs when the physical prop- 
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erties of the resin have been ignored by the tool de- 
signer. Plastics for tooling are characterized by 
certain weaknesses which the tool engineer must 
take into account. 

For example, the temperature resistance of plas- 
tics is low. No plastics tool should be contemplated 
where process heat (or generated heat) begins to 
approach 200 F. At this temperature, resistance 
to abrasion begins to drop rapidly. 

Also, plastics are primarily insulators, thermal 
as well as electrical. Their inability to quickly con- 
duct and disperse heat means that they are subject 
to spot surface temperature build-ups. In a plastics 
tool, this can result in distortion and eventual break- 
down of the surface. 

The physical properties of plastics do not, of 
course, equal those of the metals normally used in 
toolmaking. The best plastics tool material will pos- 
sess physical characteristics approximating those of 
cast iron. Such a material will fail if it is set up to 
do the work of a medium-carbon forging quality 
steel. The tool engineer must be realistic and apply 
the basic formulas dealing with the strength of 
materials to each plastics tool application. 

The basic raw materials used in plastics tool- 
making are a tooling resin, liquid in form; a cata- 
lyst or hardener, also liquid; and a filler. The type 
of filler used—steel or aluminum powder, silica, 
clay, glass cloth and so on—depends on the need 
for wear resistance and strength. 





Fig. 1. These vise jaws were 
cast in plastics, using a pro- 
duction part as a_ pattern. 


Fig. 2. Can is slipped over a 
plastics mandrel for support 
while counterboring two holes. 


Fig. 3. (right) Plastics hold- 
ing fixture supports bracket 
for machining of holes in 
projecting ears. 
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Fig. 4. Symmetrically 
curved tube in position for 
machining of one end. Fix- 
ture is of cast plastics. 


To fabricate a plastics tool, the resin and catalyst 
are carefully proportioned, usually by weight, and 
thoroughly mixed. A filler is then stirred into the 
liquid and the mixture is poured over a master 
pattern. The pattern is mounted within the confining 
walls of a frame or flask to control the size of the 
finished casting. After an interval for curing (either 
in an oven or at room temperature) the pattern is 
removed from the casting, leaving a cavity which 
duplicates the pattern in reverse. 

This direct casting method is used to make snug- 
fitting vise jaws, gages, checking fixtures, drill jigs, 
holding fixtures and similar tooling. Usually the 
production part itself serves as the master pattern, 
eliminating the need for a fabricated pattern. 

This was the case with the contoured vise jaws 
shown in Fig. 1. The vise is used to hold an antenna 
shell during assembly operations. In making the 
jaws, epoxy tooling resin, with an aluminum filler, 
was poured over a production part. After oven cur- 
ing, the pattern was removed from the casting and 
the casting was sawed into two halves along the 
long axis of the antenna. The total labor time to 
fabricate the plastic jaws was three hours, as com- 
pared to an estimated labor time of 42 hours to ma- 
chine the jaws in steel. 

A plastics mandrel is shown in Fig. 2. It is 
designed to hold a can (shown in position on the 
mandrel) for counterboring of the two top holes. In 
this case, the can itself was filled with catalyzed 
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resin which, when cured, formed an exact reverse 
duplicate of the inside of the can. So exact was this 
duplication that the corners of the plastics mandrel 
had to be relieved to provide the required slip fit. 
The labor time to make the plastics mandrel was 30 
minutes. About 10 hours would have been re- 
quired to machine a steel mandrel. 

A simple plastics holding fixture is shown in Fig. 
3. This fixture is used to firmly seat a bracket while 
counterboring holes in two projecting ears. The 
bracket itself was used as a pattern. Modeling clay 
was built up on the ears and on the inside surface 
of the bracket to produce a well or open area in the 
plastics casting. In plastics, the holding fixture was 
produced with 114 hours of labor. Machining of an 
equivalent steel holding fixture would have required 
some five hours. 

The fixture illustrated in Fig. 4 holds a symmetri- 
cally bent copper tube in position for machining. A 
light cut is taken on each end of the tube. In making 
this fixture, a production tube was completely encap- 
sulated in tooling resin. The resulting casting was 
cut open to the approximate parting line of the tube, 
as shown. Total labor time for the plastics fixture 
was 134 hours, as compared to 15 hours for a com- 
parable steel fixture. 

These examples demonstrate the ease of use and 


versatility of plastics tooling materials. Plastics pro- 


vide an important means for reducing manufactur- 
ing costs in job-shop operations. 





cast-to-size 


Fig. 1. Aluminum clutch housing (center) is pro- 
duced from cast-to-size steel molds (left and right). 


cut compact car costs 


A new low-pressure aluminum cast- 
ing process and cast-to-size steel 
molds are giving outstanding re- 
sults in the production of compact 
car engine components. 


W ITH THE ADVENT of compact cars, manufactur- 
ing engineers in the automotive industry have had 
an opportunity to apply new materials and methods 
in engine production. The Chevrolet Corvair, 
with its aluminum engine, is a case in point. Tra- 
ditionally, engine castings are of iron and are pro- 
duced by sand casting techniques. At the Chevro- 
let Motor Div., Massena, N. Y., engine castings are 
of aluminum, Fig. 1, and conventional sand-casting 
methods have been replaced by a new low-pressure 
permanent molding process. 

The Massena plant is located less than a mile 
from the Reynolds Metal Co. plant where the alu- 
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minum is produced. Aluminum alloy (365) is de- 
livered to the foundry on shuttle trucks carrying 
two 9000-lb ladles. It is at a temperature of 1600 
F on arrival. Sixteen 30,000-lb-capacity holding 
furnaces in the foundry keep the molten metal at 
the proper temperature. When necessary, further 
alloying is accomplished in the holding furnaces. 
The objective is to produce an alloy with good cast- 
ability and high mechanical properties. Fork type 
ladle trucks deliver the alloyed metal to the mold- 
ing stations as needed. 

A molding machine for crankcases is shown in 
Fig. 2. The mold set, which is hydraulically opened 
and closed, is on top of a 750-lb induction furnace. 
A pressure of 4 to 6 psi is sufficient to feed molten 
aluminum into the bottom of the mold during cast- 
ing. Each machine is equipped with molds to pro- 
duce left-hand or right-hand crankcase halves. 
Pouring—actually injection—temperature is some- 
what higher than that normally used in the perma- 
nent mold process. The molds themselves are at 
800-850 F. The actual molding cycle time depends 
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on a great number of variables—metal analysis and 
temperature, pressure, solidification time, mold 
temperature and “open-mold” time. 

Originally, iron was used as a mold material. 
European automotive plants (where permanent- 
mold casting of engine components has been an ac- 
complished fact for several years) have found that 
iron molds give satisfactory results. With the usual 
American desire for higher efficiency, however, 
Chevrolet ran its molds at higher temperatures and 
with shorter cycle times than is considered practic- 


able in Europe. These operating conditions proved. 


to be too severe for the iron molds. They cracked 
and eroded to such an extent that mold downtime 
and maintenance time became excessive. A better 
material was required. 

Because of its excellent performance on other 
severe applications, such as die casting, H-13 die 
steel was tried out. The major mold components 
were produced in cast-to-size form by American 
Brake Shoe’s Engineered Castings Div. Cast H-13 
has excellent properties, with a tensile strength 
around 100,000 psi and 15 percent elongation in 
the annealed condition. These properties can be 
raised considerably, incidentally, by high-purity 
melting. Under a current research program for the 
Air Force, high-purity H-13 castings have been 
produced with 250,000-psi tensile strength, 190,000- 
psi yield strength and 10 percent elongation. This 
development may make cast H-13 suitable for die- 
casting dies, forging dies, extrusion dies and other 
tooling for which only wrought materials have been 
suitable up to the present. 

The cast-to-size mold castings for Corvair engine 
production are normally annealed to a 225 Brinell 
hardness. A few light machining operations clean 
up any excessive stock that may be left on the sides, 
backs, mating faces and bosses of the molds. The 
backs of the molds are contoured and lightened in 
the casting process to save metal, eliminate machin- 
ing and provide cooling. No Kellering is required 


and only a minimum amount of handworking is 


required on the mold contours. 

After machining, mold details are hardened to 
Re 55 by heating to 1850 F and air cooling. When 
an intermediate hardness is desirable, the mold ma- 
terial can be drawn back to Ro 40. To give added 
surface hardness, the molds can be nitrided. 

Before operation, the molds are coated with a re- 
fractory material that protects the surface and aids 
in release. The refractory material also provides 
insulation; thus casting solidification can be con- 
trolled by varying the thickness of the coating. The 
coating may have to be touched up several times 
per shift. 

Successful operation of the first cast-to-size steel 
mold sets led to their use on all 18 molding stations 
on the crankcase line. Other cast H-13 mold sets 
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Fig. 2. Cast aluminum crankcase half immediately 
after molding at Chevrolet Motor Div. 


are used for permanent mold production of Corvair 
rear engine housings and clutch housings. 

When large numbers of molds are used, the ini- 
tial cost of cast-to-size steel molds is lower than for 
conventional machined molds. Patterns for cast-to- 
size molds cost about the same as Keller models. 
The cost of the castings plus simple machining of 
faces is less than the cost of a wrought billet plus 
Kellering time and the cost of waste metal. An addi- 
tional benefit is utilization of the dense material 
that always is found in proximity to the as-cast sur- 
face. Engineering changes are no more difficult 
with cast-to-size molds than with machined molds. 
With proper scheduling, the total tooling time can 
be reduced 20 percent with cast-to-size molds—an 
important advantage in automotive production. 








By Walter R. Opel 


Chief Engineer 
The Cross Co. 
Detroit, Mich. 


Precision fixturing is the key to the 
accuracy of modern transfer ma- 
chines. The author, a pioneer in 
the field of automation, shows how 
accuracy requirements were met in 
the design of a complex milling, 
boring and reaming machine. 


A. HIEVING high production rates and high pre- 
cision in an automatic transfer machine is easy— 
after the machine has been built. Designing and 
building a machine that combines these character- 
istics is another matter. The machine shown in 
Fig. 1 produces transmission cases for a small Eu- 
ropean car. It is designed for a production rate 
of 140 parts per hour. Workpiece specifications 
call for maintaining hole size tolerances as small 
as -£0.00035 inch. Location tolerances for each 
hole in a group of three holes are +0.001 inch 
with respect to each other hole in the group. These 
three holes are too close to each other to be bored 
in one station. Primary locating points are off, 
rather than on, the part. 


Workpiece Requirements: The workpiece is 
delivered to the machine in the rough-machined 
state. All holes have been drilled and the ends have 
been rough-milled. The cover face has been finished 
milled. In the machine, the ends are finish milled, 
eight holes are semifinish and finish bored, and 
two holes are reamed, Fig. 2. All hole-finishing 
operations are performed perpendicular to the ends 
of the workpiece, which eliminates the need for 
turntables or other devices between successive 
machining operations. 
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automated accuracy 


—made possible by precision fixtures 


Not all hole tolerances are as tight as those 
previously mentioned. The “loosest” hole tolerance 
is +0.0005 inch. The over-all length dimension— 
established by milling from both sides of the line 
in the same station—carries a tolerance of +0.0039 
inch. These are part tolerances and they include 
all machining and manufacturing allowances. Fin- 
ishes of 56-110 microinches are required. 


Machine Design: The general configuration of 
this transfer machine is a rectangle, 30 x 40 feet, 
with the load-unload station and four machining 
stations comprising one of the longer legs. Pallet 
fixtures are moved through the machining stations 
on a lift-and-carry transfer bar. They are trans- 
ported over the other three legs of the machine by 
chain conveyors that slide them on special skid 
rails that have no effect on accuracy. 

Machine bases that combine center and wing 
units are used. This assures alignment within each 
station. Each base is mounted on a separate founda- 
tion so vibrations will not be transmitted between 
stations. Alignment between stations is achieved 
by individual adjustments for each of the base units. 


Pallet Fixtures: Accuracy of the machine is 
the result of its inherent rigidity, the use of in- 
dividually adjustable tools and spindles, and precise 
location and clamping of the workpieces in the 
machining stations. The transmission cases are 
located and securely clamped on the pallet fixtures, 
which in turn are accurately located and securely 
clamped in the machining stations. 

Two cases are held in each pallet fixture, Fig. 3. 
Each part is held down by three spring-loaded 
clamps that apply their clamping forces directly 
through the flange to three rest spots. Spring-ac- 
tuated locating pins engage locating holes in two 
lugs—-which are removed before the part is used 
—on the top of the workpiece. Parts are located 
longitudinally against stops. 

At the load station, the pallet fixture is held down 
by twin bars that are pushed across piloted slots 
at the top of the pallet. A clamp-release unit is 
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mission cases. 


then hydraulically fed upward from beneath the 
pallet. 

Buttons—in groups of three around each clamp 
rotator—contact the spring-retaining collars at the 
bottoms of the three clamps. When the clamp-re- 
lease unit reaches its maximum upward travel, the 
clamps ars raised above the part flange. At this 
time, clamp rotators are engaged with the clamp 
tangs and rotate the clamps 120 deg to clear the 
part flange. Simultaneously, a rod is extended up- 
ward to disengage the locating pins. 

With clamps and locating pins withdrawn, the 
operator manually removes the two finished work- 
pieces and inserts two rough-machine castings. The 
parts are then automatically located and clamped. 

Because the pallet fixtures are one of the major 
keys to the accuracy of this transfer machine, a 
spare has been provided. Also, a master fixture 
was prepared to check machine alignment and 
spindle location. It is run through the machine just 
as if it were a regular pallet fixture and spindle 
positions are checked against it. Individual cutting 
tools are checked and set before they are mounted 
on the spindles so the master fixture is not used 
to check hole sizes. 


Location, Clamping: With a workpiece ac- 
curately clamped in the pallet fixture, the next re- 
quirement is for proper positioning of the pallets 
in the machining stations, Fig. 4. Pallets are lifted 
by the transfer bar and deposited in approximately 
the correct position. They rest on six locator but- 
tons, ground at assembly to establish a horizontal 
plane in each station. Air is blown through these 
buttons during each transfer to dislodge chips. 
Precise location of each pallet fixture is achieved 
by the several actions of a one-sided wedge powered 
by a hydraulic cylinder. This cylinder also provides 
the clamping force. The one-sided wedge pushes— 
at an angle of 60 deg to the vertical—into a slot 
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Fig. 1. Transfer machine for n 


‘A 
nilling, boring and reaming trans- 
Load-unload station is just to right of operator. 


on the pallet. The shape of the wedge causes the 
pallet to move forward the slight amount needed 
for accurate longitudinal location. 

The straight side of the wedge at each machining 
station is the longitudinal reference surface for 
that station. As the pallet is moved into its correct 
longitudinal position, this surface contacts Surface 
“X” on the pallet. Surface “X” is the reference 
plane for all longitudinal dimensions on the pallet 
fixture. It is a replaceable hardened steel block 
that is fastened into and becomes the straight side 
of the slot in each pallet. These blocks are accurate- 
ly ground so the hole patterns in the workpieces 
are precisely located in all machining stations. 

As the wedge moves the pallet into its correct 
longitudinal position, it also pushes the pallet 
transversely against two fixed, inclined locator 
buttons. These buttons match locating surfaces on 
the pallets. Because the wedge and the locating 
buttons are inclined, the pallet is wedged down- 
ward and clamped securely in position. 

Air signals give a positive indication that the 
pallet is correctly located and clamped. Passages 
carrying compressed air lead to orifices in both the 


Fig. 2. Finish-machined transmission cases. Both end 
faces are milled and all major holes in both ends are 
finished in the transfer machine. 
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Fig. 3. (right) Clamps and 
locating pins are shown in 
the “clamped” position in 
this view of the pallet fix- 
ture at the loading station. 
Only one part has been 
clamped here. 


Fig. 4. Pallet fixture in 
first boring station. The 
boring bars are advanced 
through the transmission 
ease to finish the large 
holes on both ends. The 
inclined wedge and clamp- 
ing device is to the right. 


Fig. 5. Multiple spindles are rotated at correct speeds 
by using timing belts, different-sized pulleys. 


straight and inclined faces of the wedge, and the 
locating faces of the two transverse locator buttons. 
All of these orifices are open to the atmosphere. 

In a machining station, the pallet will close off 
all of these orifices if it is correctly positioned and 
clamped, Pressure build-up in the air lines ac- 
tivates an air-operated limit switch and initiates 
the machining cycle. Because of space limitations, 
another air line is used to signal when the wedge 
is fully withdrawn so the transfer cycle can start. 

Because of the inclined locator buttons, transfer 
bar operation on this machine is somewhat un- 
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usual. The transfer bar, which is guided trans- 
versely by cam followers, rises slowly to its top 
position, which moves the pallets slightly to the 
left in the maching stations. The lift arms move 
beyond their high points to slightly lower the bar. 
This provides clearance between the locator but- 
tons and their matching surfaces on the pallets, 
and protects them from damage or wear. 


Hole-Finishing: Each of the precision boring 
spindles, Fig. 5, is separately mounted and is 
consequently adjustable in any direction. Hydrau- 
lically actuated V-way feed units are used. Be- 
cause the three holes whose locations are tied to- 
gether by center tolerances of +0.001 inch are too 
close together to be finished by clustered spindles, 
each is finished in a different station. This is pos- 
sible because pallets are located within much 
closer tolerances than those for the hole locations 
and because each spindle is individually adjust- 
able. 

One group of four spindles, mounted on a single 
feed unit, is operated by one electric motor. Be- 
cause of the different diameters of holes they bore, 
two spindles rotate at one speed and the other 
two rotate at another speed. This results in cor- 
rect surface cutting speeds for all cutters. 

This has been accomplished by using different 
timing belts to turn each pair of spindles, and by 
using different sizes of pulleys, Fig. 5. Vertical 
movement of the motor can be used to achieve 
correct tightness in one of the belts but an extra, 
adjustable idler is positioned on the motor mount 
to provide take-up for the second belt. 

Boring bars are of a solid, heavy metal to min- 
imize vibrations and each bit is mounted in a 
separate microadjustable cartridge. Some of the 
bars have four bits for semifinish and finish cuts 
in two different holes. 

This machine demonstrates how fast automatic 
operation can be combined with high precision. 
The key to precision is good fixturing that enables 
the quality capabilities of the machine to be fully 
exploited in production. 
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—with ceramic tools 


By Fenton L. Bagley, Jr. 


Rodman Laboratory* 
Watertown Arsenal 
Watertown, Mass. 
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Tools designed with large negative rakes 
can cut extremely hard materials at high 
speeds. This special geometry minimizes 
initial breakdown and strengthens the 
cutting edge, giving good life. 
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|, OF THEIR HARDNESS and refractory char- 
acteristics, ceramic cutting tools should be ideal 
for machining hardened materials at high speeds. 
Until recently, however, ceramic tools have not 
held up under these conditions. Experiments at 
Rodman Laboratory have shown that the tool ge- 
ometry, rather than the tool material, accounts for 
some of the difficulties. A revised tool geometry, 
developed during the course of machining tests, 
now makes it possible to more fully exploit the pro- 
duction potential of ceramics when machining hard- 
ened tool steels. 

The workpiece material used for the tests was a 
Type 5 manganese tool steel, air hardening and non- 
deforming. Its composition was 0.73 percent C, 2.47 
percent Mn, 0.32 percent Si, 0.11 percent S, 0.037 
percent P, 1.00 percent Cr, 0.12 percent V and 1.27 
percent Mo. Steel at two hardness levels—50 and 
61 Re—was machined during the tests. 

It was noticed during preliminary testing that 
the ceramic tools broke down rapidly during the 
first few seconds of a cut, developing wear areas 
that produced large negative effective rakes. If a 
tool survived this stage, it continued to cut with 
little further chipping. In one case, the performance 
of a tool improved considerably after a large section 
broke away, giving it a large negative rake. When 


*Mr. Bagley is presently Research Engineer, Pitts- 
burgh Plate Glass Co., Glass Research Center, 
Pittsburgh, Pa. 
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Fig. 1. Although a large piece of this ceramic tool 
broke off, it cut satisfactorily, indicating that tools 
with large negative rakes should stand up well when 
machining hardened tool steels. 


this tool was inspected after 28 minutes of continu- 
ous cutting, there were no indications that the end 
of its useful life had been reached. Although the 
tool was badly chipped, Fig. 1, the surface finish 
it produced was still good. This made it even more 
certain that the optimum tool geometry for cutting 
hard materials with ceramics would include a highly 
negative effective rake. 

The wear areas of the tools of normal geometry 
were measured to gather insight into the chip flow 
pattern and to provide a better basis for further 
development. The worn areas of these tools had an 
inclination angle (i) of 45 deg. Also, an effective 
rank (a,) of 50 deg had resulted from cutting. 
Using this information as a starting point, the 
normal rank (a,) was calculated. The effective rake 
is given by: 


sin G = sin*i + cos*i sin Gn 
Solving this for the normal rake: 


sin a. — sin’i 


sin OG. = - 
cos’ 

















Fig. 2. Standard insert type toolholder used in cut- 
ting tests. Tool geometry is as follows: back rake 
(BR), —5 deg; side rake (SR.), —5 deg; end relief 
(ER), +5 deg; side relief (SR.), +5 deg; end cut- 
ting edge angle (ECEA), +15 deg; side cutting edge 
angle (SCEA), +15 deg; nose radius (NR), 1/16th 
inch. Tool material is aluminum oxide. 


These relations are based upon Stabler’s Rule, which 
assumes that there is no change in width as the 
metal crosses the cutting edge. 

From the computations it was estimated that the 
normal rake angle should be 32.2 deg. Since this 
was only a first approximation of the optimum con- 
ditions, a range of angles around this value was 
investigated. Using the basic geometry of the stand- 
ard insert type toolholder shown in Fig. 2 it was 
found that the simple geometry change to a high 
negative rake angle, Fig. 3, gave excellent results. 
The tool shown in Fig. 4, designed with a high 
negative rake, was still producing a good surface 
finish after 52 minutes of continuous cutting at 400 
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Fig. 3. Specially ground ceramic insert developed to 
machine tool steel hardened to Ro 60. 


fpm, with a 0.005-ipr feed and 0.030 depth of cut. 
The workpiece material was 62 Ro tool steel. 

The chips produced under these conditions are 
small and fragile. Care must be taken to provide 
protection for the machinist when cutting at speeds 


above 400 fpm, due to the spray of molten particles 
and red-hot chips produced by the high tempera- 
tures and pressures at the tool-chip interface. 
The principal advantage of the large-negative- 
rake geometry is that it minimizes the initial break- 
down of the tool, thereby reducing the variation of 


the finished diameter caused by chipping. Another 
advantage is that if the tool does fail by cracking, 
the cutting edge is so strong that the tool will con- 
tinue to cut for some time after breaking, giving 
the operator sufficient time to stop the lathe. This 
strength margin should prevent any damage to the 


Fig. 4. Condition of a 
negative-r ake ceramic 
tool after 52 minutes 
of cutting a Rc 62 steel. 
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Fig. 5. Condition of a 
negative-r ake ceramic 
tool after 17 minutes of 
cutting. The workpiece 
was hardened to Re 50. 


toolholder from sudden failures in service. 

Due to the high strength of the cutting edge, tool 
life is mainly dependent upon the required toler- 
ances and the rigidity of the lathes being used. Dur- 
ing testing some tools developed feed and radial 
forces of over 1000 lb without causing tool break- 
age. An appreciable taper will be produced under 
these conditions, unless the workpiece and the lathe 
are rigid. The increased strength of the cutting 
edge also makes the tool much more resistant to 
impact during initial contact and in intermittent 
cutting. 

The only disadvantage of large negative effective 
rake angles is that they increase cutting forces. 
These high forces preclude the use of this geometry 
when turning thin-wall tubing and small diameters. 
Horsepower consumption is also slightly increased, 
but not to an extent that causes difficulty. 

Because of the strength of the cutting edge and 
the refractory nature of the ceramic, ceramic tools 
with large negative rakes are excellent for the turn- 
ing of high-hardness materials at high cutting speeds 
(>300fpm). The tests showed that large negative 
rakes are not suitable for use at high feeds. The 
optimum feed for the material tested was 0.005 ipr. 
At higher feeds the compressive strength of the 
ceramic was exceeded at the moment of entry into 
the cut and the tool was crushed, destroying the 
cutting surface. 

The depth of cut is not as critical. A depth of cut 
of 0.080 inch was successfully achieved at 0.005 ipr 
and 1000 fpm. Deeper cuts could probably be taken 
at lower cutting speeds. 

Another possible application of this large-nega- 
tive-rake tool is turning softer materials at very 
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high speeds. Fig. 5 shows a tool after machining 
52 Re tool steel continuously for 17 minutes at a 
speed of 1000 fpm, a 0.005-ipr feed, and a 0.060- 
inch depth of cut. The wear land of a normal insert, 
cutting under the same conditions for the same 
length of time was nearly 0.001 inch greater than 
that on the large-negative-rake tool. 

The optimum effective rake angle is determined 
by the strength of the workpiece material, so the 
specific angles given here should be used as a start- 
ing point and then varied to achieve the optimum 
for a specific application. 

The geometry described may lead to successful 
milling with ceramic tools. As yet, this application 
has not been investigated. 








“We ought to start weeding out—before the ma- 
chines choke off production . . .” 





drawing in 


—displaying space and time dimensions 


TT 


Objects and phenomena that exist in 
three-dimensional space have conven- 
tionally been shown in two dimensions 
because no other more adequate means 
existed. A significant breakthrough now 
supplies the missing dimension and en- 
ables drawing in three dimensions. Im- 
proved communication should result. 





WALENTA 


, by lack of other means, engineers 
and scientists have had to be content with two- 
dimensional displays of ideas and data. Drawings 
made on flat two-dimensional pieces of paper show 
the third dimension by using different views or by 
using perspective. The same is true of curves and 
data plots involving three variables. The inadequacy 
of a two-dimensional idea presentation is indicated 
vy the value of a three-dimensional plant layout— 
though expensive, it permits better visualization 
of plant process and work flow, and usually saves 
many times what it costs. But scaled models are 
unsuitable for presenting many three-dimensional 
phenomena—-the path of a missile, for instance, 
or the successive positions of a cutter as it removes 
metal from a workpiece. The need for three-dimen- 
sional display is often expressed in the gestures 
engineers make with their hands as they describe 
these phenomena. Such limitations to the presenta- 
tion and visualization of data and ideas are over- 
come by a new data display device that actually can 
draw lines in three dimensions. 


Three-Dimensional Data Display: To draw 
a line in three-dimensional space, as shown in Fig. 
1, the system suspends an ink trace in a transparent 
gel. The line exists in three dimensions; it is not 
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an illusional perspective representation of three 
dimensions. Moving a pen or stylus through this 
medium while depositing ink that remains sus- 
pended is feasible only because of the behavior of 
the gel. It has a semisolid consistency when un- 
disturbed, but flows easily under stress. Thus, al- 
though the stylus can move readily through the 
gel, ejecting ink as it moves, the ink trace remains 
firmly suspended. The trace is relatively stable be- 
cause its specific gravity is very close to that of 
the gel. It does not shift appreciably under normal 
handling conditions and lasts from six months to 
a year. The trace can be retained by using a thermo- 
setting gel. Different types and colors of ink, per- 
manent and disappearing, can be used. 

The gel case is clear; the gel is transparent, so 
that after a trace is made it remains as though 
poised in mid-air. The engineer can walk around 
his plot and inspect it from many angles—or if 
the shape of a physical object is displayed from 
original engineering data, the object appears in 
three full dimensions and can be viewed from a 
full 360 degrees. By walking around it, visualization 
is complete as if a scale model were made. 

Three-dimensional drawing or plotting can be 
accomplished in several ways, the simplest being 
to steer the stylus through the gel by hand-holding 
it. This sort of three-dimensional freehand draw- 
ing is rarely used, however, except for erasing a 
trace. In erasing, a suction tube replaces the stylus 
and is either hand-guided or automatically guided 
to follow the path of whatever trace is in the gel, 
effectively erasing it by removing it. More often, the 
three servo drives visible above the gel tank in 
Fig. 2 are used to direct the stylus path through 
the gel. These three independent servo systems trans- 
mit torque to the stylus via a ball-bearing leadscrew 
on each axis. Maximum speed along any axis is 
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Fig. 1. Plotted in three dimensions as it occurs, a 
missile’s behavior can be realistically understood by 
_ engineers since the trace can be viewed from all sides. 


60 ipm, so that the vector sum of three-axis move- 
ment is a little more than 100 ipm. A system with 
600-ipm axis speed is being developed. Input to 
the servos can be from some data source or pro- 


gram such as a computer, or manual, using push- 
button and potentiometer controls. For example, in- 
formation from a tabulated sheet or punched cards 
can be presented by manually positioning the stylus 
and marking each point, repeating the process until 
the complete line or surface is generated. 

To operate automatically, analog information 
can be plotted directly from an analog computer. 
The helix shown in Fig. 2 was produced by this 
means. Information regarding a missile’s charac- 
teristics was given to the computer and the missile 
behavior during trajectory was computed and dis- 
played. Realtime presentation of performance can 
also be achieved with the plotter, for example us- 
ing inputs from missile trackers or wind tunnel 
sensors. Scaling of data to fit tank size is done 
with simple circuits, or the tank can be built larg- 
er to accommodate large-scale inputs. While any 
performance plot is being made, the fourth dimen- 
sion, time, can be injected into the display by puls- 
ing ink delivery at discrete and known time inter- 
vals. At completion, the plot shows the behavior 
of three variables and their time relation. 

Amplified appropriately to drive the servos, dig- 
ital computer outputs of three variables and time 
can be used. Of greatest interest to tool and manu- 
facturing engineers are the possibilities of (1) dis- 
playing three-dimensional appearance of any de- 
signed piece before manufacturing planning begins, 
and (2) displaying planned cutter paths in numeri- 
cal control work. For the same reasons that three-di- 
mensional plant layouts enable engineers to visualize 
quickly how a facility will operate, the three- 
dimensional display of designs made by computers 


January 1961 


Fig. 2. Ink traces in three dimensions show flight 
patterns in space, using a three-dimensional plotter 
developed by the Missile Div. of Chrysler Corp. 


facilitates visualization and thus enables manufac- 
turing engineers to achieve planning efficiencies 
that are otherwise impossible. For one of the main 
difficulties that engineers encounter with computers 
is the display of computer solutions. Much of the 
value of the computer’s high-powered brain is 
wasted unless it can display intelligibly what it 
has done. Though the pages and pages of computer- 
printed data may be accurate, they are not really 
digestible. This shortcoming in the computerized 
process of translating ideas into realities is largely 
overcome by three-dimensional displays. When com- 
puters are used to assist design, the information 
about product size and shape is available in the 
computer and wants only to be presented. A good 
idea of what the workpiece really looks like can 
aid considerably in planning the fixturing, machin- 
ing and handling for its production. 

When numerical control is used to machine a 
workpiece, complete information regarding the cut- 
ter path is contained in the computer. To dump 
this already existing but abstract information into 
the display unit is a relatively easy task. The ad- 
vantages of actually seeing a cutter path as it de- 
velops—as a test run prior to machining—are ap- 
parent. Clamping, holding and fixturing that will 
be used can be drawn on the side of the gel tank 
to determine whether the cutter will strike any of 
these. Errors in planning or computing are made 
discernible prior to actual metal removal. Time- 
pulsing the ink trace indicates visually the rate of 
cutter movement to help determine whether cutting 
proceeds at an optimum speed. 

Thus, an important limitation to effective com- 
munication has been removed. Three-dimensional 
presentation enables humans to work more efficient- 
ly by providing a more adequate representation of 
objects and ideas in space and time. 
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SHOWN BEING MACHINED under tracer control 
is a 14ton die for forging T-39 Sabreliner 
wing spars. This top half of the die is 14 
inches thick, 26 inches wide and 272 inches 
long. Some 45 different cutters, each re- 
sharpened five times, are used in machining 
the die. Tolerances of +0.010 inch are main- 
tained in the cavities. Surface finish is ap- 
proximately 32 microinches. Installed in a 
50,000-ton press at Alcoa’s Cleveland works, 
the die produces 23-foot-long, 320-lb forg- 
ings (inset) from a billet of 7079 alloy. 








APPROXIMATELY 46,000 lb of chips were removed 
during the machining of this rotor for a steam tur- 
bine generator at Allis Chalmers Mfg. Co. Initial 
weight was 196,000 lb; final weight was 150,000 Ib. 
The lathe is a Betts-Bridgeford geared head ma- 
chine with 60 feet between centers. Carbide tools 
were used to rough turn the rotor at a speed of 180 
fpm, a feed of 0.042 ipr, with up to one-half inch 
depth of stock removal. Semifinish and finish turn- 
ing was performed with high-speed steel tooling at 
30 to 50 fpm, with feed varying from 0.042 for 


single-point tools to 0.500 ipr for broad-nose tools. 
Final finishes (16 microinches for bearing surfaces) 
were obtained by mechanical abrasive polishing. 
Tolerances as small as +-0.000, —0.002 inch are 
held. Shaft slots were machined on a large Ingersoll 
specially designed for rotor slotting. The slots were 
rough and finish milled using 30-inch diameter 
carbide blade cutters run at 300 fpm and 4 ipm feed. 
Wedge grooves were then milled in the slots with 
carbide tipped form end mills at 310 rpm with a 
feed of 4 ipm to complete the machining. 





CUTTING HEAD (top center) uses carbide tools for rough turning a 30-ton 
hopper for a blast furnace at the Steelweld Div. of the R. C. Mahon Co. 
As part of a restoration process, the 8.5-foot high hopper is first rough 
turned, then hardsurfaced and final machined. Both rough and final 
machining are done on the same 24-foot boring mill, using the same head 
for rough machining and finish machining. The double-duty head is first 
mounted as a cutting head for roughing and then mounted with a grinding 


wheel for finish machining the hopper. The hopper mates to a large steel 
bell, shown right, when assembled for operation in the blast furnace. 
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DOUBLE-DUTY HEAD, mounted with a 14-inch grind- 
ing wheel is used to final machine a 33-ton steel 
bell after hardsurfacing. The head works upward 
toward the apex of the work automatically as the 
bell is rotated. Specially designed and built by 


Mahon engineers to work on a 53-deg taper, the 


head (mounted with a grinding wheel) was also 





used in finish machining the hopper to which the 
bell mates. Finishes of 8 microinches were obtained 
on the hardened seating areas. The close-tolerance 
finish on the mating diameters of the two blast 
furnace parts is required to assure a gas-tight fit 
when the restored hopper and bell are assembled 
for blast furnace operation. 


100s 
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THREE FINISHED spinning rings are pro- 
duced in less than two minutes by this 
Gisholt ram type turret lathe which re- 
places a six-spindle machine at the Paw- 
tucket Spinning Ring Co. Core of the 
operation is the simultaneous 1D and OD 
forming (center) using two slides mounted 
at station 4 of the hexagonal turret (sta- 
tions 3 and 5 provide support). The work- 
piece (inset photo) must be machined 
without distortion of the thin wall and 
must have a fine finish. The slide-mounted 
tools cut the ID and OD of three spinning 
rings simultaneously to avoid wall distor- 
tion. The turret then indexes to station 6 
and presents the catch bar. Four stagger- 
mounted cutoff tools in the side carriage 
move in and the finished parts drop one 
at a time onto the catch bar. Finish ob- 
tained is 32 microinches. The previous 
operation required three roughing passes, 
a finishing cut and more tooling. 
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By Otto W. Winter 


Consulting Engineer 
Winter Engineering Co. 
Grand Island, N. Y. 


Because of its inherent accuracy and 
adaptability to high-volume production, 
the shell-molding process may be the 
best choice when precision casting meth- 
ods are being selected. The author com- 
pares shell molding with other precision 
processes, assesses its advantages and 
disadvantages and tells how manufac- 
turirg engineers can get the most—in 
terms of cost, quality and efficiency— 
out of the shell molding process. 


| GH SHELL MOLDING is an economical and 


versatile method of precision casting, industry has 
been slow to take advantage of its ability to cut 
costs and improve quality. One reason for this 
neglect is the unfortunate experience some foundries 
have had when they attempted to apply shell mold- 
ing. Molding costs have been high and the potential 
accuracy that is possible with shell molding has 
not been realized. This is usually due to the differ- 
ence between the way shell molding is done in some 
foundries and the way it ought to be done. Many 
of the foundries currently engaged in shell molding 
have neither the personnel nor the equipment to 
manufacture shell-molded castings on an efficient 
basis. 

Foundry failures in this respect are due to several 
factors. These include: attempts to integrate shell 
molding into existing green-sand operations; the 
use of inferior equipment for making shell molds 
and cores: and the lack of personnel who are 


trained and experienced in shell-molding techniques. 
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It should be pointed out that in companies that have 
had outstanding success in applying shell molding, 
the shell molding operations are completely divorced 


from conventional foundry operations. 


Competitive Processes: There are a number 
of precision casting processes that give satisfactory 
results in production. Shell molding is comparable 
to most of these processes in accuracy and often 
offers significant advantages in cost and versatility, 
Fig. 1. A comparison between these processes ap- 
pears in TABLE 1, which is based on the experience 
of a number of companies who have had broad 
experience with shell molding. as well as other 
precision casting processes. 

Lost-wax investment casting is superior to shell 
molding in its ability to produce intricate castings. 
It is especially applicable to castings that require 
back draft or other details that prevent the straight 
withdrawal of a shell mold from its pattern. Another 
advantage of the lost-wax process is that its molds 
are inorganic and gas-formation problems are 
minimized. On the other hand, production and 
tooling costs are higher for lost-wax investment 
casting and lead time is longer. 

Permanent molding, another competitive proc- 
ess, offers no significant advantages over shell 
molding and tooling costs are higher. Die casting 
provides lower production costs and allows for 
thinner sections when certain metals are cast. It 
also permits smaller holes to be cast but it is 
limited by its smaller range of acceptable metals. 

Shell moldings are considered competitive, with 
precision forgings and certain weldments. How- 
ever, if the multi-directional-strength qualities of 
a shell casting are fully utilized, forgings fail to offer 
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any advantages over castable shapes. Weldments 
offer only one advantage: the first sample can be 
produced in shorter time. 

Machining costs must also be considered in 
making comparisons between shell molding and its 
competitive processes. Although new machining 
techniques, as exemplified by in-line and rotary- 
transfer machines, have done much to reduce labor 
costs, chip production is still expensive. Shell 
molding reduces costs by eliminating all rough 
machining operations. This, of course, does not 
eliminate maching, but it does reduce the magni- 
tude of the metal-removal problem. 


Green-Sand Casting: Green-sand castings are 
not included in TaBLe 1 because they are not pre- 
cision castings. Nevertheless, shell molding com- 
petes most extensively with the green-sand process. 
Shell molding is usually considered more expensive. 
Such comparisons, however are not necessarily 
valid. For example, shell molding as conducted by 
some companies is comparatively crude, although 





green-sand operations in the same companies are 
mechanized. In such plants shell molding suffers 
by comparison, but if the automation techniques it 
provides are utilized, it is actually less expensive 
than green-sand molding. 

One of the more important economies provided 
by shell molding is reduced metal requiremep}s. 


When modern shell-molding techniques are e:n- 
ployed, the cost per mold is so small that an @n- 
crease of metal yield of 10 percent (using 6¢ cupsla 
iron) is generally more than enough to offset the 
entire cost of the shell-mold material. If the sand 
is reclaimed and re-used—a routine practice “in 
green-sand molding, and one now possible in shell 
molding—the cost is lowered further. 

The increase in metal yield in shell molds stems 
from several sources. For one, less metal in re- 
quired in the gating system because of the dry, 
smooth and exothermic characteristics of the mold. 
Another factor of importance is the potentially 
greater number of castings permissible in a mold 
area. A third important factor is the decreased 
weight of shell-mold castings. Because they are 
closer to finished part dimensions than green-sand 
castings can possibly be made, substantial savings 
are effected in metal requirements as well as in 
machining time. 

When these factors are evaluated—automation 
potential, decreased weight, reduced maching re- 
quirements—precision shell-molding castings cost 
the same or less than green-sand castings. (It should 
be noted that the reverse can be true. One progres- 
sive foundry has found that where mold size and 
flask flexibility make possible extra casting cav- 
ities, green sand is cheaper.) 


Table 1—Shell Molding Versus Other Precision Processes 





Critical 


Factors 


Lost Wax Permanent Die 
Investment Molding Casting 
Casting Process Process 


Precision Fabricated 
Forging 
Methods Weldments 





Production cost higher 
Tooling cost 


Tooling 


Accuracy 
Surface finish 


comparable lower higher higher 


higher higher higher higher higher 
comparable shorter shorter shorter shorter 


comparable comparable comparable poorer poorer 


comparable poorer comparable poorer poorer 


Intricacy of higher less less less less 
casting 


Part-to-part comparable poorer poorer poorer poorer 
uniformity 
Stress distribution comparable poorer poorer poorer poorer 


Capability to cast comparable less less less less 
different metals 


Lead time longer longer longer longer shorter 
Machining costs comparable higher higher higher higher 


Adaptability for poorer poorer poorer poorer poorer 
large parts 


Adaptability for poorer poorer faster poorer poorer 
small parts 
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It might be argued that if green-sand molding 
were to be put on an automated basis similar to 
that used in shell casting, Fig. 2, the cost per cast- 
ing would be below that for shell molding. This 
argument does not stand up when facilities costs 
are considered. In practice, an automated shell- 
mold line can be set up for a small fraction of the 
cost of a green-sand line. One reason for this is the 
weight and sand-volume difference: a shell mold 
weighs about 5 percent as much as a comparable 
green-sand mold. 


Production Quantity Factors: When modern 
equipment which provides for quick pattern chang- 
ing is used, the manufacturing quantity of shell 
castings in not a factor of great importance. For 
example, on the equipment shown in Figs. 1 and 2, 
a wide variety of shell molds can be produced 
simultaneously. This is being done in jobbing 
foundries that have short production runs on a 
wide variety of castings at the high rates of pro- 
duction normally associated with mass-production 
manufacturing. 

This flexible high-speed operation can be em- 
ployed with various metals simultanously on the 
same mold and casting production line. In such 
cases it is necessary to synchronize mold produc- 
tion with metal melting. This provides for further 
flexibility and versatility of the facility. The vari- 
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ables normally required in mold characteristics— 
thickness and degree of _cure—are automatically 
and individually provided for in shell molding 
machines of the type shown. 


Tooling: By far the preponderant cost factors 
relating to quantity of castings produced are the 
cost of patterns and core boxes. It is impossible to 
make castings with greater accuracy than the tool- 
ing from which the moldings and cores are made. 
In this respect conventional pattern shops fail when 
they attempt to make shell-mold tooling. The ma- 
terials of shell tooling—primarily iron and steel— 
are types that few shops are equipped to cut or 
grind. In addition, the precise measurements re- 
quired for such tooling are unattainable by con- 
ventional pattern-shop techniques. Some shops now 
enjoy success in this field, but their success stems 
from their use of tool and die making techniques. 

Tooling for shell-mold castings consists of pat- 
terns and core boxes, properly called “thermodies.” 
Closely resembling die-casting dies, thermodies, 
like other forms of precision tooling, should be 
made from dimensional drawings. As such, they 
can incorporate necessary shrinkage allowances 
and if they are to be successful, they must be built 
with tool and die precision. Shell molds and cores 
have their own peculiar expansion characteristics. 
These characteristics, combined with shrinkage fac- 
tors, create conditions which are predictable but 
which cannot be resolved by standard shrink rules 
or rule of thumb. 

Dimensioned drawings are also useful in es- 
tablishing recorded bases from which dimensions 
can be checked. Without such a controlled and 
basic start, the thermodie builder has no way of 
checking and correcting dimensional allowances 
which may occur. 
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Che fundamental construction of thermodies from 
relatively simple geometric shapes provides a basic 
key to low cost in shell-mold tooling. Such shapes, 
produced economically on toolroom equipment, 
minimize scrap loss and provide maximum flex- 
ibility for future maintenance or alterations. It is 
especially fortunate that most close-tolerance sur- 
faces are designed either flat or as surfaces of rota- 
tion since these are surfaces most easily generated 
on toolroom equipment. When complicated contours 
are required, they can generally be produced in 
iron or steel by several precision-casting methods 
now available. These sections can then be fitted to 
others of simpler form to make a relatively in- 
expensive assembly. 

No inference that shell mold patterns can be 
produced at costs comparable to those of aluminum 
match plates cast-to-size in plaster molds is intend- 
ed. When shell-mold tooling costs are compared 
with green-sand mold “machine-equipment pat- 
terns,” and core boxes with the multitude of core 
dryers required in green-sand casting, however, it 
is not uncommon for shell-mold tooling to be less 
expensive. The fact that shell cores are ready for 
the mold assembly when they are removed from 
the core box—without the use of dryers—is an 
important advantage. 

Another important factor in shell molding is 
that in many cases cores can be eliminated entirely. 
The holes or cavities in the casting are produced 
by the mold. Because of its strength, the shell-mold 
material permits use of mold projections for such 


purposes—an impossibility in green-sand molding. 


Tooling Cost: The tooling cost of producing 
a casting is only part of the total tooling cost of 
producing finished parts. Any comparison of tool- 
ing costs between two competitive methods of cast- 
ing requires an evaluation of all tooling costs 
not just the tooling costs involved in producing the 
castings. In spite of this, many comparisons be- 
tween shell and green-sand castings are made on 
the basis of thermodies versus “patterns.” The rea- 
son for this is usually purchasing practices. It is the 
responsibility of tool and manufacturing engineers 
to obtain the lowest over-all part cost at the min- 
imum tooling cost consistent with required quality. 
Not infrequently the engineer’s responsibility starts 
with the machining operations. The product design 
engineer specifies a casting and the purchasing 
agent buys the lowest-cost casting he can find that 
meets specifications, Pattern cost and casting prices 
are minimized and, as a result, total tooling costs 
increase. At no point is the reduced machining cost 
and lighter tooling provided by shell casting con- 


sidered. 


Another factor often overlooked by purchasing 


agents is the size and contour consistency char- 
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acteristic of shell castings and the manner in which 
this consistency contributes to fixture simplicity 
and lower cost. On transfer-machine tooling, size 
and shape consistency is invaluable. 

When all these factors are evaluated it is obvious 
that if the quantity required warrants the consider- 
ation of metal-pattern equipment, shell molding 
should be considered. The total tooling cost will 
probably be less than that for green-sand or any 
other process which competes with shell casting. 


Casting Size: In the shell-molding process, as 
it was originally conceived, molds were supported 
or backed with steel shot. Even with this support 
the process was intended primarily for small and 
medium-sized castings. Despite this intended limita- 
tion, the Ford Motor Co. has been successful in 
producing automotive crankshafts weighing as much 
as 60 lb. Poured vertically, these shafts are cast 
two to a mold, with steel shot or contour clamp- 
plate backing. This job has remained in continuous 
and successful production since 1952. 

In recent years the technique of adhesive bond- 
ing of two shell-mold halves with a powdered resin, 
has been developed. It has been said—not without 
some measure of truth—that this development has 
created the greatest setback to shell molding to 
date. While the practice has solved problems and 
reduced expense incidental to handling and cooling 
of steel shot, it also creates a number of new ones. 
In many cases the volume of metal poured into 
these “sand balloons” is excessive. As a consequence, 
much of the size capacity and accuracy of shell 
molding is lost. Another shell-molding technique 
utilizes extra-thick shells. This technique is only 
partially successful since it decreases productivity 
and requires an excessive amount of mold material. 

There is no substitute for proper backing and 
adequate support for molds in shell molding. When 


Fig. 3. Steel truck trailer fifth wheel. Bearing sur- 
face is cast to size and used without subsequent 
machining. This casting weighs 220 bb. 
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castings are small or accuracy requirements are 


minimal, support may not be a problem, but in 


normal usage proper support is mandatory. The 
backing material need not be steel shot in all ap- 


plications. Gravel and sand have been successfully 
used and zircon sand, with roughly double the 
weight of silica sand, has a number of advantages 
as a mold backup material. Adhesive bonding is 
useful in handling mold and core assemblies and 
can be beneficial in assisting the backup material. 
When horizontal, rather than vertical pouring 
is used, proper support can be obtained by bedding 
the mold in shot or sand and covering it with the 
same material. Camshafts at the Ford Motor Co. 
are produced in this manner with steel shot uti- 
lized as bedding and blanketing. Another method 
of hold-down, in cases where sand is used as a 
cover, is with weights or clamps. Parts currently 
produced in this manner are shown in Fig. 3. 
The parts illustrated in Figs. 4 and 5 are poured 
vertically into a zircon sand mold. They offer 
physical properties equivalent to forgings—and at 
a competitive price. They are large in size, showing 
that size limitations on shell castings are more 


economic than physical. 


Casting Accuracy: Precision production in shell 
molding requires skill that is not available in 
most foundries. Conversely, when it is attainable, 
it is often unnecessary. For exatnple, bearing and 
working surfaces on most shell-molded parts are 
not likely to be used in the as-cast condition. A 
slight amount of stock removal by grinding or a 
quick skin-cut will probably cost less than per- 
fection attempted in the foundry. There are a num- 
ber of surfaces used for joining and mounting that 
can be shell cast to size quite satisfactorily, how- 


ever. Slow-speed gear teeth, Fig. 5, are now being 
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shell cast to size. Another example of the precision 
possible is found in casting of automotive crank- 
shafts where the width of the counterweight sections 
is held within 0.010 inch. No machining of clear- 
ance dimensions is required. 

It is difficult to tabulate shell-casting tolerances 
because such figures are dependent largely on 
casting shape and size, tooling accuracy and the 
shell molding procedures followed. In addition, 
tolerance is dependent on the foundry, its work 
habits and its past experience with shell molding. 

Normally the tolerance range is from +0.003- 
().008 inch per inch. However, one foundry engaged 
in shell molding will not guarantee to maintain 
tolerances closer than +0.015 inch. Another, a 
shell-mold specialist, guarantees +0.002 inch per 
inch. This foundry uses precision tooling, resin- 
coated zircon sand and steel-shot backing. 

The tolerances quoted apply to dimensions which 
are parallel to mold parting lines. When tolerances 
on dimensions across mold parting lines are con- 
sidered, another set of conditions must be evalu- 
ated. These include mold warpage, spread, loose 
sand and poor fit in core prints and mold contact 
faces. Because of these variables some foundries 
will not guarantee to hold tolerances of less than 
+(0.025 inch across a parting line. The specialist 
previously referred to will hold dimensions to 
+0.002 inch if necessary. The general tolerance 
range is from 0.010 to 0.020-inch parting line 
error where adhesive bonding is utilized. 

Fluid adhesives are helpful in minimizing error 
at parting lines. Further reduction of error is pos- 
sible through pattern modification. As long as mold- 
ing conditions remain unchanged, consistent dimen- 
sional results will be maintained. 

Specific dimensional studies at Albion Malleable 
Iron Co. (reported in the Transactions of the Amer- 
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ican Foundrymen’s Society, Vol. 67, p. 81, May 
1958) show that on a pearlitic malleable auto- 
matic transmission part, Fig. 6, standard deviations 
on a 3-inch diameter proved to be 0.002 inch per 
inch. Similarly, on a 6-inch outside diameter the 
deviations proved to be within 0.0013 inch per 
inch. On dimensions across the parting line on a 
2-inch dimension deviations were 0.005 per inch. 
These measurements were taken from a job which 
is in continuous production. 

TABLE 2 shows the tolerances maintained by the 
Central Foundry Division of General Motors Corp. 
These tolerances refer to pearlitic malleable castings 
as produced by green-sand and shell-cast techniques, 
and they apply only to dimensions on one side of 
the parting line. When measurements are taken 
across the parting line, 0.004 inch should be added 
to the figures. It should also be remembered that 
pearlitic malleable iron requires heat treatment after 
casting. This can result in warpage and dimensional 
error which can be corrected by straightening fix- 
tures and press operations. 

Castings which are not heat treated and are used 
in the as-cast condition also present some warpage 
problems. If shell-molding conditions are consistent 
and castings are handled properly at shakeout, this 
warpage can be compensated for and controlled. 
Examples of the control that can be attained are 
seen in the production of motor-end frames. In 
these parts the shell patterns are made out-of-round 
to compensate for warpage and produce perfect 
roundness. Whenever such compensation or form 
modification is made for a given casting condition, 
it can be maintained consistently. 


In many instances shape and dimension tryout 


is recommended as normal procedure in tooling for 
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Fig. 5. Shell-cast bevel gears. 
No machining on teeth is re- 
quired. The large gear weighs 
124 Ib, the small gear 65 Ib. 


difficult shell molding jobs. Standard shrink rules 
do not apply to this process and although some 
empirical calculations are available, tryout pro- 
vides the most reliable method of determining final 
tool dimensions. 

An important and sometimes limiting factor in 
the accuracy of shell-molded castings is the draft 
on patterns and core boxes on flat surfaces par- 
allel to the stripping action. Although drafts as 
small as 0.002 inch per inch are in use, they cause 
excessive wear on the shell tooling and they create 
stripping problems. Stripping can be facilitated by 
stripper pins placed close to critical surfaces but 
abrasive wear still gives trouble. Experience has 
shown that a significant increase in wear results 
when draft is less than 0.5 deg. (0.009 inch per 
inch). Drafts larger than 1 deg result in very little 
abrasive wear and stripping is simplified. 

Another consideration in establishing draft is 
subsequent machining. If a finish-milling or broach- 
ing cut is specified, a few more thousandths will 
make little difference and a comparatively open 
angle should be used. If a machining operation can 
be eliminated however, the low-angle draft will 
probably be justified. 

In addition to draft, a number of other variables 
must be considered when tolerances are discussed. 
These are: 


Surface flatness 

. Parallelism between surfaces 

. Angular relationships of surfaces 

. Shaft straightness 

. Degree of ovality 

. Concentricity of diameters 

. Roundness by total indicator reading 
. Fidelity of detail 

. Surface finish 
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10. Contour accuracy and consistency 
ll. Variation extremes and averages. 


Because any or all of these factors have an effect 
on tolerance, no generalized statement concerning 
the limits of dimensional accuracy should be con- 
sidered valid for all purposes. 


Shell Cores: Currently shell cores are being 
used increasely in the foundry industry. These 
cores, of resin-coated sand, the same material from 
which modern shell molds are made, were first 
used in 1953 as a result of the cooperative research 
of the Beardsley & Piper Div. of Pettibone Mulliken 
Corp. and the Acme Resin Co. Today most resin 
producers offer coating resins, and several types 
of coating processes—hot, cold and warm—are now 
in use. 

Individually resin-coated sand grains can be 
blown into heated shell core boxes without the 
separation of sand and dry resin. The blowing of 
shell molds is also possible. Resin-coated sand re- 
quires only about half as much resin as dry mixes 
for substantially the same strength and in this way 
it provides a major contribution to the reduction 
of mold-material cost. 

Shell cores are a low-cost substitute for conven- 
tional cores in green-sand molds. Because the shell 
cores are hollow, they use less sand and permit 
use of less expensive binder. Also, since they are 
finished upon removal from the core box, dryers 
and curing ovens are not needed. Shell-core boxes, 
cast to size in cast iron, can be lower in cost than 
conventional sand-core boxes plus dryers. Shell 
cores withstand rough handling and can be stored 
indefinitely or used immediately after removal 
from the core box. When used in pouring molds, 


Fig. 6. Automatic trans- 
mission casting cast to 
within 0.002 inch per 
inch. 
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Table 2—Tolerances for Castings 
(Pearlitic Malleable Iron) 


Casting Green Sand _ Shell Mold 
ize Process (Unsupported) 
(in.) (in.) (in.) 


0-1 
1-2 








04! 


+0; 
+0. 
2-3 +0.030 +0.018 
3-8 +0: +0.030 
+0 +0.041 


023 0.006 
030 +0.012 
060 





they usually collapse completely, leaving nothing 
but free-flowing sand at shakeout. Holes are ex- 
tremely smooth, clean and sand-free. Gas evolved 
during pouring is provided with easy egress through 
the hollow core. 

Shell cores also provide greater strength than 
conventional cores and usually there is no need for 
reinforcing rods and wires. Thin sections and 
intricate shapes which are otherwise unattainable 
become possible. Precision holes cannot be pro- 
duced by cores made in cast-to-size core boxes. 
In this application core boxes must be made by pre- 
cision machining. Also, shell cores are as suscept- 
able to core shift as other types and must be fitted 
accurately to obtain correct alignment. 

While shell cores are integral parts of shell-mold 
assemblies it should be remembered that shell 
molds, by their nature, often eliminate the 
need for cores. It is in such cases that greatest 
economies and precision are achieved. If cores 
are not required and the holes can be produced by 
the shell molds alone, the entire cost of shell-core 
making, handling and fitting is eliminated. As an 





Fig. 7. End-yoke casting is produced without cores. 


example, the part illustrated in Fig. 7 has been 
produced by both the shell-casting and the green- 
sand techniques. Comparative costs are $4235 for 
a green-sand pattern and core box, and $2840 for 
a shell-casting pattern. No core box was required 
for shell casting. 

Generally, it is easier to hold close tolerances in 
a shell core than in a shell mold. This results from 
the differences in their action in the presence of 
molten metal. Silica sand grains expand approx- 
imately 0.006 inch per inch in the range from room 
temperature to around 450 F. Their expansion rate 
then levels off to nearly zero at around 1150 F. 
Stresses created at the mold-metal interface are 
excessive and are a primary cause of thermal 
cracking. Added to these are the dynamic and 
static pressures of the molten metal. 

Similar conditions occur in a green-sand mold 
but in these the drying clay binder shrinks, per- 
mitting the sand grains to expand freely. In addi- 
tion, the green-sand mold, being more resilient. 
does not set up the strain pattern found in a rela- 
tively rigid shell mold. 

\ number of remedies for these cracking con- 
ditions are available. They include cushioning addi- 
tives in the shell-mold mixture, and mold design 
which induces controlled thermal cracking at un- 
important points. Preheating of the mold is also 
helpful in eliminating fracture. 

It is also important that the shell core box be 
dimensioned to control its behavior and effect on 
casting dimensions. If the core is hollow and col- 
lapses as shrinkage occurs, or if it is solid and 
restricts the shrinkage movement. suitable dimen- 
sional modifications in the core box must be made. 

Expansion and shrinkage factors are generally 
predictable and in fully engineered shell-mold tool- 
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ing, they can be controlled. Where precision con- 
ditions or complex casting shapes exist, the dim- 
ensional modifications made in the shell tooling, 
after initial trial casting, can be minimized by 
good engineering. 

The foundry industry has much to do to capture 
the market that exists for shell castings. This refers 
to shell castings as they can and should be made. 
It also refers to shell castings made at prices 
competitive to those of green and permanent-mold 
castings. 

Because shell castings offer significant savings 
not only in machining costs but in tooling and 
capital equipment their possibilities should be 
thoroughly explored. What is now needed is more 
tool engineering in shell molding and, conversely 


more shell molding in tool engineering. 
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Miniaturized Thickness Gages 


Accurate measurement of coating thickness in- 
side small-diameter tubes is now possible with two 
miniaturized gages designed by the National Bureau 
of Standards. 

These gages make use of the reflected field from 
eddy currents inside the specimen. They are capable 
of measuring internal coatings in 0.30-inch and 
0.50-inch tubing having lengths of several feet 
with a resolution of less than 0.1 inch. The measure- 
ments are nondestructive and are localized to a 
small area. 

Although the gages were designed primarily for 
measuring chromium plating in the bores of small 
gun barrels. they can be adapted for determining 
the thickness of chromium or other coatings on the 
interior surfaces of any small tubing. 

The maximum thickness range of the gages has 
not been determined. However, the fact that cali- 
bration curves are nearly linear up to a thickness 
of about 0.008 inch indicates that considerably high- 
er thicknesses. probably up to 0.015 or 0.02 inch, 


can be measured. Over-all accuracy is +10 percent. 
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Improving Tap Life 


ry 

| APPING HIGH-STRENGTH ALLOYS such as René 
41; S-816, H-11, AISI 4340 and titanium is easier 
than drilling them, because drilling involves both 
cutting and extrusion, while tapping is a straight- 
forward cutting operation, and these materials are 
easier to cut than to extrude. As a general rule, if 
a material can be drilled using high-speed steel 
drills, it can be tapped with high-speed steel taps. 
But even with drillable materials tap life will be 
seriously shortened unless tap design and cutting 
conditions are suitable for the material. 


Tap Design: To minimize breakage in tapping 
chip load per tooth must be reduced below the break- 
age level. For a tap, the chipload ¢, in ipt, is 

sind 

nN 
where 5 is chamfer angle, deg, n the number of 
threads per inch and N the number of flutes. From 


f 


From Metal Cuttings, January 
1960. Published by National 
Co., Rochester, Mich, 


1959 and October 
Twist Drill and Tool 
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imposes 
chip 
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bottoming design 
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Fig. 1. Plug 
design (left) 
73 percent 
load per 


less Second 


Tap Land 


1961 


January 


n 


the equation it is evident that n is fixed for a given 
tap, so that chip load can be reduced either by de- 
creasing the chamfer angle or by increasing the 
number of flutes. The effect of chamfer angle is 
The effect of both chip load and 
chamfer angle, calculated from the equation, is 
given in the accompanying table. 


shown in Fig. 1. 


The high yield strengths of the high-strength al- 
loys cause taps to produce tight holes that rapidly 
wear tap chamfer relief surfaces and tap thread 
flank surfaces. A higher-than-normal chamfer re- 
lief angle helps (although it reduces the support of 
the cutting edge) and radial relief of the tap threads 
is helpful. But after making all possible mechanical 
improvements, a hard-case surface treatment nearly 
always gives an additional improvement in tap life. 

In the hardness range between Re 52 and 56, 
conventional taps fail by severe chipping of the 
thread crests, usually on tap reversal. Above Rg 57, 
tapping is almost impossible. Below Rg 50, it should 
be possible to obtain a life of 25 to 50 holes (14-28 
and 34-28 taps, tapping through holes about two 
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Second Tap Land 


THREAD HEIGHT: 83 percent 


Fig. 3. Increased thread height brings 
more tap teeth into contact with the 
work and increases tap driving torque. 


diameters deep). A modified flute shape, Fig. 2b, 
gives better support to the thread crest edges, re- 
duces the tendency toward chipping and improves 
tap life. This modified shape has a negative rake 
angle on the cutting portion of the chamfer and, 
as with other tools, the negative rake angle increases 
the tapping torque. However, less torque is required 
by negative rake taps than by standard design taps, 
Fig. 2a, whose thread crests have chipped after 


tapping a few holes. 


Cutting Conditions: The effect of thread 
height on tap life is shown in Fig. 3. As thread 
height increases, loading on the tap increases. Cal- 
culations indicate that increasing thread height 
from 50 to 75 percent almost doubles the percent 
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of basic thread area removed. Reducing thread 
height reduces tap driving torque and increases tap 
life. Tests show that adequate strength for most 
purposes is developed if tapped thread height is 
reduced to 50 or 60 percent of the basic thread 
form height. Drills for improved tap life can be 
selected according to data presented in the Decem- 
ber 1958 Reference Sheet, “Drilling Holes for Tap- 
ping,” in this magazine. Dull drills, since they 
harden the metal to be tapped, cause shortened 
tap life, as do undersized holes. Misalignment of 
hole and tap, tap runout and erratic spindle rotation 
also shorten tap life. 

All of the high-strength alloys can be more easily 
tapped when an active cutting fluid is used. In the 
hardness range above Ry 52, active chlorinated 
solvents lengthen tap life significantly. Recent tests 
(tapping AISI 4340 at a hardness of Re 54 to 56 
with 34-24 taps) demonstrated the effectiveness of 
these solvents as cutting fluids. With activated 
tapping oil, an average tap life of less than one 
hole was obtained; with inhibited trichlorethane, 
5 holes; with trichlorethylene, 9 holes. Tap life 
jumped to 22 holes using carbon tetrachloride. 
Toxicity of these fluids demands caution in their use. 
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For two years now, Dale Long 
has seized every spare mo- 
ment of the present to ponder 
the Society’s future. Here, 
during a wait at the Memphis 
airport following an on-cam- 
pus conference at Mississippi 
State University and just prior 
to the Los Angeles meeting, 
the ASTME president studies 
the final report that was 
boiled down by the Long- 
Range Planning Committee. 


January 1961 


Warn EXPEDITION and without exception, the National Board of Direc- 


tors ticked off their approval of the Long-Range Planning Committee’s 
recommendations during the semiannual meeting at Los Angeles. 

But the alacrity with which they dealt with Item 17 on a long agenda 
was deceptive. Behind the item—‘Long-Range Planning Committee Re- 
port’—stood a 67-page document which distilled the soul-searching and 
stock-taking deliberations of nine marathon meetings, innumerable com- 
mittee and subcommittee discussions, 3000 man-hours of give and take, 
200,000 miles of travel to and from meetings, and—for each member—30 
pounds of paperwork stacked 15 inches high. 

The unequivocal acceptance of the LRP program by the board could 
not be attributed to any bended knees on the part of the directors. Rather. 
it was because the two groups—the LRP Committee and the Board of 
Directors—were largely the same people wearing different hats. Meeting 
as the board, the directors merely formalized the decisions they had 
reached as a closed-session committee in their agonizing appraisal of the 
Society’s past, present and future posture. 

As President Dale Long put it, the LRP report represented “the best 
thinking of the best minds that you—the membership—have elected.” 

Besides the national directors, both incumbent and elect. the LRP 
Committee was comprised of the national officers; three past national presi- 
dents, Harold Collins, George Goodwin and Wayne Ewing: directors whose 
terms expired during deliberations of the committee: and the former chair- 
man of the National Constitution and By-Laws Committee, Arthur Cer- 
venka. Because of illness (resulting in death a few days after the Los Angeles 
meeting), Goodwin had recently yielded the chair to Long. The group was 
established in early 1959 to study ASTME’s structure, functions, purposes 
and methods. 

In tackling this somewhat prodigious assignment, the LRPC settled 
on a three-step procedure for each study of a particular facet of the So- 
ciety: first, a historical review; then a performance evaluation; and finally 
a determination of a future course of action. They resolved their investi- 
gation into 2] areas, ranging across the whole spectrum of Society make- 
up, interests and endeavors. 

The results were many major and many more minor changes in ASTME. 
But, in essence, the LRP report as approved by the Society’s governing 
body was a reaffirmation of the basic democracy and goals of the 28-year- 
old organization. The report corroborated the objective upon which the 
Society was founded and toward which it has been directed since 1932, 
and declared that it should not be altered in the next 15 years. Its initial 
and basic recommendation was: 


“It is our sincere hope that in 1975 the major objectives of the So- 
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ciety will continue to be the establishment of the 
Society as the leading engineering and technical 
service organization in the field of manufacturing.” 

More than any other one thing, LRPC stressed 
that the basic reason for its existence and the basic 
motivation for its recommendations was to increase 
individual member participation in the activities and 
benefits of the Society. 

Then, with service to the individual member up- 
permost in its mind, the LRPC recommended three 
secondary goals: 


e Acceleration and expansion of the broad educational 
activities of the Society 

e@ Expansion and refinement of organizational structure 
to parallel the accomplishment of this program 

@ Immediate initiation of an ASTME center develop- 
ment with facilities to house the present Society ac- 
tivities and with the capability of being expanded. 


In physical terms, the long-range planners set 
the 1975 goal at 300 chapters and 70,000 members. 


Highlights of LRP Recommendations 


Behind the aging patina of Los Angeles’ Ambas- 
sador Hotel and within the elegant confines of the 
Embassy Room, the long list of recommendations 
were intoned one after the other by John Groomes 
of Headquarters, and voted on like clockwork. 

Before action on specific recommendations, how- 
ever, President Long emphasized that constitutional 
changes recommended by LRP and approved by the 
Board of Directors must still be approved by the 
entire membership of the Society, by referendum 
ballot, before they become final. 

Among the most significant decisions, some of 
which will be explored in detail in subsequent 
issues of THE TOOL AND MANUFACTURING ENGINEER, 
are the following: 


MEMBERSHIP—In a move to upgrade the mem- 
bership, the LRP Committee recommended that 
qualifications of Senior Members be revised to 
require a college degree in science or engineering 
and/or professional registration status, plus five 
years’ experience; or Student and Regular mem- 
bership accumulating 10 years; or 10 years’ ex- 
perience in tool and manufacturing engineering. 
Minimum age for Senior Member would be 30. 

A “grandfather clause” in the recommendation 
would allow those Senior Members now in good 


standing in the Society to retain their membership 


grade as long as they remain in good standing. 
A new grade of Regular Member would be es- 

tablished. This grade would encompass the former 

qualifications of Junior Member and the rights 
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(including voting rights) of former Senior Mem- 
bers. The Regular Member category would, in 
effect, absorb the present Junior Members and the 
“low side” of the present Senior Member qualifica- 
tions. Junior Member would be abolished. 

MEMBER SERvICES—Dovetailing with the board’s 
endorsement at Los Angeles of the program for 
technician certification being promoted by the Na- 
tional Society of Professional Engineers, the LRP 
report recommended that member services of the 
Society be oriented generally toward the techni- 
cian-level member but not to the exclusion of the 
scientific or professional member. The board dis- 
claimed any intention of moving the Society in the 
direction of technician status; rather, it stressed its 
intentions of upgrading the membership and of in- 
creasing member participation. All member services 
of the Society, LRPC emphasized, are aimed at bridg- 
ing the gap between formal schooling and industry. 

EpucaTion—In this prime area of member serv- 
ice, the LRP report postulated that ASTME should 
direct its educational programs toward the member 
first, then the student, then industry as a whole. 

LRPC suggested modification of the present $11,- 
000-a-year scholarship program to include a pro- 
gram of grants for education and research. The 
committee envisaged grants not only as scholar- 
ships to worthy students, but also for faculty re- 
search, salaries, course and curricula development, 
loans to students, and so on. 

It called for a subcommittee to investigate the 
feasibility of establishing an ASTME Foundation 
to administer all such grants, not only in education 
but in research, and to report its findings at the 
1961 Annual Meeting. 

In addition, LRPC recommended the establish- 
ment of correspondence courses, specialized courses 
in various phases of tool and manufacturing engi- 
neering, and ASTME sponsorship of in-plant train- 
ing programs to effect the engineer’s transition 
from formal schooling to industry. 

The LRPC further called for the creation of a 
central library service of tool and manufacturing 
engineering bibliographical data. 

ResEARCH—Aside from envisioning an integrated 
administration of educational and research grants 
by an “ASTME Foundation” as described above, 
LRPC affirmed that Society-sponsored research 
should continue to concentrate upon the applied 
fields of manufacturing engineering and technology. 
The Society, LRPC decided, should not build its 
own research facilities but should continue to 
utilize on a competitive bid basis the existing in- 
dependent and institutional research facilities. 

RecionaL Councits—The Society should en- 
courage regional councils of chapters only on an 
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informal basis. Such councils, however, should 
submit minutes of their meetings to Headquarters 
to comply with provisions of Michigan corporate 
law, LRPC contended. 

The long-range planners conceded that regional 
councils will continue to expand. Although a few 
councils might have been organized for political 
reasons, LRPC admitted, today their primary pur- 
pose is the solution of mutual problems. 

However, in the thinking of the committee, the 
purpose of the Society—to advance the knowledge 
and practice of manufacturing technology to our 
members and through our members to society— 
cannot be achieved as effectively “from a top-down 
basis as from the thinking of the total membership 
from the bottom up.” 

In short, the chapter remains the most effective 
unit. “Herein lies our strength,” the LRP report 
stated. “Chapters should guard jealously their in- 
dividual prerogatives within the institution.” 

Expositions—Regional tool shows, similar in 
size and scope to the Western Expositions, should 
be sponsored whenever justified. (The board took 
under advisement a proposal from the Southeast 
Council to hold a regional exposition in conjunc- 
tion with the 1965 semiannual meeting in Atlanta.) 

The committee urged the formation of a perma- 
nent group, similar to LPRC itself and to the 
former Progress Committee, which would meet an- 
nually. This body would objectively review the 
results being obtained in the LRP programs and 
would propose reorientation of the long-range pro- 
visions as necessary. 

The directors approved LRPC’s recommendation 
that the title of Executive Secretary Harry E. Con- 
rad be changed to General Manager. This change, 
not involving the Constitution, became effective im- 
mediately. The committee felt that the new title 
“more adequately depicts and connotes the role 
of this individual to the industrial and management 
groups with whom he comes into contact. . . .” 

Funds were allocated to cover expenses of gath- 
ering member petitions and holding a referendum 
on proposed constitutional changes, and of pub- 
lishing the revised Constitution and Bylaws. 


Committees Named to Implement Report 


President Long appointed the following subcom- 
mittees to carry out various LRP studies and rec- 
ommendations, and called on them to report at 
the 1961 Annual Meeting in New York: 

FINANCIAL PLaANs—A committee to study the 
monetary ways and means of implementing pro- 
grams growing out of LRP recommendations. Long 
himself is chairman. Members are Past President 
Wayne Ewing, Vice President William Moreland, 
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Treasurer H. Verne Loeppert, and newly installed 
Director Duane H. Brighton. 

MEMBERSHIP DuEs—A committee to evolve a 
dues structure for the new membership lineup of 
Senior, Regular, Student, Associate, Affiliate, Hon- 
orary and Life. Ewing is the chairman; members 
are Long, Directors Dean Saurenman and Charles 
M. Smillie. 

RESEARCH AND EDUCATIONAL GRANTS—Past Pres- 
ident Harold E. Collins, chairman; members, Di- 
rectors Albert Underwood, Jr. (newly installed), 
and Leslie C. Seager, plus Howard C. McMillen, 
re-elected chairman of the Research Fund Commit- 
tee, and Oliver S. Hulley, chairman of the National 
Education Committee. 

CORRESPONDENCE Courses—National Secretary 
Francis J. Sehn, chairman; Directors Bruce Fair- 
grieve and Joseph L. Petz. 

CeNnTRAL Liprary SERvIcE—Leoppert as chair- 
man, Directors G. Ben Berlien and W. J. Pender. 

COMMITTEE STRUCTURE—A committee to study 
all the other Society committees, with special at- 
tention to the number of members and the cost of 
committee travel. Moreland is the chairman; mem- 
bers are Director Irving S. Buck and Arthur Cer- 
venka, consultant member of the National Constitu- 
tion and Bylaws Committee. 

HEADQUARTERS SiTE—A committee to succeed 
the earlier group which was dissolved after the 
Board of Directors had accepted its recommenda- 
tion that ASTME Headquarters remain within a 
40-mile radius of downtown Detroit. (A report on 
the first Site Committee’s findings will be found 
overleaf.) The new Site Committee is charged with 
pinpointing the Headquarters location in the Greater 
Detroit area. Vice President Philip R. Marsilius 
will also be chairman of the new committee; mem- 
bers are Moreland, Saurenman, former Director 
Cecil Chapman and newly installed Director Smillie. 

HEADQUARTERS BuILDING—A committee to work 
with the Site Committee and with architects in 
planning the new Headquarters of the Society. Vice 
President David A. Schrom heads the group; mem- 
bers are Vice Presidents Marsilius and Frank F. 
Ford, Arthur Cervenka, and newly installed director 
Albert Underwood, Jr. 

After five resolutions of commendation and ap- 
preciation—including one for arduous service to 
the Long-Range Planning Committee by Chairman 
George Goodwin, who suffered a setback in his 
fight for recovery after he arrived in Los Angeles 
and had to be flown back to a Dayton hospital, 
only to succumb within the week—the Board of 
Directors adjourned. 

Their only remaining job was to translate long- 
range plans into long-range deeds. 
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Directors Approve 1961 Budget 


A FISCAL YEAR 1961 BuDGET of $864.000 for 
Society committees, departments and projects was 
approved by the National Board of Directors during 
their semiannual meeting in Los Angeles. This 
allocation, added to previously approved budgets 
for tool shows, ASTME seminars, the monthly 
magazine and the 196] Directory of Suppliers, 
brings the total budget in excess of $2 million. 

In another action that produced possibly the 
most discussion and involved the least amount of 
money, the board endorsed the proposed technician 
certification program of the National Society of 
Professional Engineers and assigned responsibility 
for coordination of the activity within ASTME to 
the National Professional Development Committee. 
Chairman Charles H. Thuman of NPDC reported 


that the Society has been asked to sit in on NSPE 
phrasing of the technician certification program. 

The directors also endorsed the revised Model 
Law as written by the National Council of State 
Boards of Engineering Examiners (NCSBEE). 

The board elected the following Annual Nomi- 
nating Committee to select a slate of 1962-3 direc- 
tors: Vice President Philip R. Marsilius, Charles 
H. Thuman, Chairman Robert Johnson of the Na- 
tional Membership Committee, and Directors Irving 
H. Buck and Albert Underwood, Jr. 

Also approved by the board was an exchange 
secretarial membership with the Society of Auto- 
motive Engineers. Such an exchange would involve 
General Manager Harry E. Conrad of ASTME and 
General Manager Joseph Gilbert of SAE. 





Love at 


It was a case of love at first site when the 
Board of Directors took up the question of re- 
locating the Society’s Headquarters. 

Meeting at Los Angeles Nov. 16-17, the board 
unanimously adopted the Headquarters Site Com- 
mittee’s recommendation that the Society’s home 
remain within 40 miles of downtown Detroit, the 
city of its birth. 

Everyone had his say. President Dale Long 
saw to that. 

But no one substantially challenged the special 
committee’s three-month analysis. A charge that 
the site evaluation was a whitewash job in favor 
of Headquarters staff personnel who didn’t want 
to relocate brought disclaimers from all, includ- 
ing General Manager Harry E. Conrad who said: 

“You can’t get rid of us by moving. 

“A poll of all Headquarters administrative 
personnel disclosed no one who would not be 
willing to follow the Society if it should choose 
to move to some other city or state. Nor did 
anyone at Headquarters attempt to ‘snow’ any 
member of the Site Committee or this board with 
information that would sway their decision one 
way or the other.” 

The board also quashed a suggestion that the 
study was done too hurriedly. The 56-page re- 
port spoke for itself, decided the directors. They 
forthwith formally endorsed the recommenda- 
tion, dissolved the committee. and approved the 
appointment of a new Site Committee to pick 
out the specific site in the Detroit area for erec- 
tion of the new Headauarters facilities as en- 
visioned by the Long-Range Planning Committee. 

Members of the Site Committee, which was 
specially designated by President Dale Long last 


First Site 


August 11, were Vice President Phil Marsilius 
of Bridgeport, Conn., chairman; and Directors 
Duane H. Brighton, Peoria, Ill.; Irving H. Buck, 
Dallas; Frank F. Ford, Atlanta; and Albert Un- 
derwood, Jr., Windsor, Ont. (Marsilius will also 
serve as chairman of the new Site Committee.) 

Criteria in the site evaluation were statistics 
on national centers of population, industry and 
Society membership; transportation facilities; 
federal, state and local tax situations; personnel, 
including availability and cost of relocating; 
proximity to educational institutions; area popu- 
lation and economic trends; area cost of living; 
and area prestige. 

On these bases, the committee narrowed its 
study first to a region—the five-state East North 
Central area—-and then to half a dozen cities— 
Chicago, Cincinnati, Cleveland, Detroit, Milwau- 
kee and St. Louis. Upon second sifting of all 
factors, the committee further narrowed the field 
to Chicago and Detroit. With one major ex- 
ception, the proximity and availability of trans- 
portation, Detroit won out over Chicago in the 
committee’s opinion. 

On business climate, the committee declared: 
“_.. The metropolitan Detroit area is very pro- 
gressive and surpasses the Chicago metropolitan 
area in this regard. Although Michigan con- 
notes the throne of unionism to many people, its 
capital investments annually and the value added 
to manufacture do not justify much of the criti- 
cism which has been leveled at the area.” 

In conclusion, the committee said: “Tust as 
Detroit is synonymous with mass production 
techniiques, so the Society is also synonymous 
with Detroit.” 
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Panel jointly sponsored by ASTME and UCLA hears 
Moderator Walter Kassebohm of the Marchant Calcu- 
lating Machine Co., warn that U.S. production superi- 
ority over Russia may not last long. A U.S. lathe that 
sells in Western Europe for $10,000, he said, com- 


THE RussIaNns are strong in theoretical science 
and technology but generally weak in application of 
theory in industry, a panel of experts decided at 
a special public-interest program sponsored by 
ASTME during the Western Engineering Con- 
ference and Exhibit. 

The experts, brought together by ASTME and 
the University of California at Los Angeles, de- 
clared that Communist manufacturing is still as 
much as a half century behind that of the United 
States—but watch out for the next ten years. 

Walter Kassebohm, executive vice president of 
Marchant Calculating Machine Co., Oakland, Calif... 
moderated the panel of engineers who have all had 
looks at production facilities behind the Iron Cur- 
tain. Participating were Nevin L. Bean, staff engi- 
neer, Ford Motor Co.; Robert Kudlich, director of 
Computer R & D, A. C. Spark Plug Div. of GM: 
Henry Noebels, manager of application engineering. 
Beckman Instruments: and Edward E. Tuttle, ex- 
ecutive vice president, Essick Mfg. Co. 

The panel pointed to recent startling advances in 
automation and predicted that this concept, broadly 
applied, would within a decade put the Russians’ 
products—particularly machine tools—into highly 
competitive positions with American products on 
the international market. (The Soviet Union re- 
cently reported that exports rose 25 percent in 1959 
over 1958, and that 25 percent of these exports went 
to capitalist nations. Of the 42 billion-ruble export 
business, machinery accounted for 4.7 billion rubles 
worth, the Reds claimed.) 

Bean said, “It’s the plans and prototypes that are 
impressive in Russia. not what they have now.” 
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pares with a similar Soviet model that sells for $3,800. 


On a jig borer, the comparison is $46,000 to $26,000. 
The panel discussed “The Race for Manufacturing 
Supremacy: An Evaluation of Manufacturing Prog- 
ress in the Communist World.” 


Convention 


Figures 


oad j Bs 


Mixing business with the pleasure of the semi- 
annual dinner party at the Ambassador Hotel 
are Rudolf Regen, chairman of the Los Angeles 
Host Committee, and Vice President William 
Moreland of Ashland, Ohio. They are studying 
some figures on the ASTME’s Western Engi- 
neering Conference and Exhibit: 586 total at- 
tendance at technical sessions and Techtours; 
338 at the banquet itself; and 253 on seven 
plant tours. Next Western show is set for 1962. 





Floating water faucet, fami- 
liar to past ASTME tool show 
visitors was a barrel of mys- 
terious fun for students who 
passed the booth of Wesco 
Tool. Below, a student tries 
to guess the weight of a huge 
billet of direct-chilled cast 
aluminum, exhibited by Pio- 
neer Aluminum as the first 
production stage in the man- 
ufacture of tooling plate. 
His only clue: it weighed 
10,000 Ib. Students 
from area technical schools, 
colleges and _ universities 
toured the show on Nov. 16. 
The same day, 92 educators 
were guests of ASTME at a 
special luncheon. 


over 
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The third Western Engineering Conference and Exhibit drew a registered 
attendance of 11,220 during its five-day run in Los Angeles’ gleaming 
Memorial Sports Arena. Some 185 exhibitors—many of them distributors 
displaying the wares of more than one company—occupied 37,000 sq ft of 
booth space to show off over 2000 pieces of production equipment. More 
than 500 devices were new. Theme of the show was “America’s Success 
Through Manufacturing Efficiency.” 


Exhibit of French engineer and manufacturer Phillipe Durand was a family 
affair. Booth visitors as Durand operates a boring mill he designed are his 
California-born wife Margaret and their daughter Noelle, 644, who is brush- 
ing up on her French reading. The family lives in Paris. Durand’s firm, the 
Societe des Engrenages Durand, makes worm gears and machine tools. 
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California Day Luncheon, kicking off ASTME’s West- 
ern Engineering Conference and Exhibit, drew 240 
persons to Los Angeles’ Sports Arena, including a 
double head table of distinguished industrial and 
educational leaders of the area. Left to right in this 
picture are Prof. Morris Asimow of UCLA’s Engi- 
neering Department, President K. T. Norris of Norris- 
Thermador Corp., President Courtlandt S. Gross of 
Lockheed Aircraft Corp., and General Manager Harry 


E. Conrad of ASTME. Luncheon speaker Maj. Gen. 
O. J. Ritland, commander of the Air Force Ballistic 
Missile Div., posed these challenges to tool and 
manufacturing engineers: “We must cut launching 
costs by at least one order of magnitude. . . . We 
must develop practical space power supplies. . . . 
And we must simplify our systems and enlarge 
greatly our reliability quotient. The critical influences 
of these critical days are time and technology.” 


Two Canadians, George Churchill, vice chairman of the National 
Program Committee, and G. M. Dilly, past chairman of Grand 
River Valley chapter, stopped by the American SIP Corp. booth to 

see the largest machine on the Arena floor. Here Churchill in- 
spects the punched tape that is operating the 17-ton jig boring and 
milling machine in the background. Numerical control and auto- 
mation were the standout features of the exhibit, and also occupied 
two special sessions of the technical programs which ran _ simul- 


taneously in the Ambassador Hotel. 
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Past President 


George A. Goodwin Dies 


‘ 

(un E A, GOODWIN, national president of the 
Society two years ago, died on November 27 in his 
hometown of Dayton, Ohio. Just 10 days before, on 
November 17, his final service to ASTME reached 
its culmination in the Board of Directors’ adoption 
of the Long Range Planning Committee report at 
the Semiannual Meeting. 

When the LRP Committee was formed, George 
Goodwin was chosen to head the group because of 
his long and distinguished service to ASTME as 
well as his detailed knowledge of the Society and 
its growing pains. Through his leadership, the long 
range planners made an intensive, thorough, two- 
vear study of ASTME’s past, present and future, its 
purposes, its membership and its government. Good- 
win supervised the final compilation of the LRP 
report and, though in ill health, joined his com- 
mittee in Los Angeles last November to present 
the report to the Board. 

Because of illness. he was unable to be present 
at the meeting when the report came up before the 
directors. “But due to the fact that he was there 
in Los Angeles.” said General Manager Harry Con- 
rad, “his influence was felt at the presentation of 
the Long Range Planning report and throughout 
the entire Board meeting.” 

Born in Auburn, R. I., Goodwin became a tool 
engineer in 1910. In 1938 he joined ASTE as a 
charter member of Dayton chapter. 

Goodwin was never too busy to serve his home 
chapter. In his early ASTE days he held various 
posts in the Dayton chapter, including that of chair- 
man. And when he became active on the Society’s 
national level, he retained his interest in the local 
group, often serving it in an advisory capacity. 

“Chapters are the foundation stones of our So- 
ciety,” he once said. “Their autonomy and indiv- 
idual support of their members are the true sources 
of our strength.” 

It was through the Finance Committee that 


Goodwin came into prominence on the national 
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level. Appointed to that group in 1946, he held 
the chair the next year. In °48 he was elected na- 
tional treasurer, a post he held for three terms. 

Goodwin was a fundamentalist in financial mat- 
ters. And to him ASTME owes its solid financial 
footing. Treasurer during the period of post World 
War II economic adjustment, he guided the Society’s 
economy through its formative stages with his sound 
financial policies. Due to his efforts, the Society 
reserves were set up and the trust fund established. 

Having served his first term on the Board of 
Directors in 1940, he was re-elected a director in 
"48 and remained on the Board until his death. He 
became ASTE vice president in °57 and the next 
year was elected national president. 

During Goodwin’s administration, membership 
passed over the 40,000 mark and placed the Society 
in the ranks of the largest engineering groups in 
the country. Communications were improved, es- 
pecially on the chapter level. But the greatest strides 
forward were in the field of education. 

President Goodwin, who had long been a mem- 
ber of the advisory committee on tool engineering 
at Sinclair College, used every opportunity to 
stress the importance of improving and advancing 
education. Alarmed by the shortcomings with which 
the country’s educational system was facing an 
ever increasing need for scientists and engineers. 
he once offered Society members this challenge: “I 
don’t have a great white charger from which to 
launch a crusade but I invite every ASTE member 
and industrial executive to make his own investiga- 
tion in his own community and take action where 
it will do the most good.” 

For many years Goodwin was works manager 
of Master Electric Co., division of Reliance Electric 
& Engineering Co. Scheduled to retire last spring, 
he delayed his retirement when management re- 
quested him to remain in service a little longer. 

Survivors include his wife. Berna. and a daugh- 


ter. Mrs. Mildred Leckrone, both of Dayton. 
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The Annual Nominating Committee presents the following list of nominees 
for the Board of Directors, confident that each is thoroughly qualified to 


carry out the precepts of our Society: 


William Moreland 
Frank F. Ford Verne Loeppert Philip R. Marsilius 
Duane H. Brighton Albert Underwood, Jr. Francis J. Sehn 
G. Ben Berlien Willis J. Potthoff Dean Saurenman 
Arthur Cervenka Carl A. Darger George C. Bennett 
Robert M. Johnson Arthur F. Gould James R. Matthew 
David A. Schrom Clinton J. Helton Sidney B. Jeffreys 


A critical study of these candidates has convinced us that they not only 
represent the interests of Society members but have a deep personal concern 
for the purposes and progress of ASTME. Through their background of 
experience in the Society, they have demonstrated the ability and judgment 


required for service in such a responsible position. 


Each nominee has the consent of his family and company to devote the 
necessary time to the Board should he be elected a director next May at the 
Annual Meeting. 


Respectfully submitted, 


The 19%60 Nominating Committec 


At the Annual Meeting in New York next May, the House of Delegates will 
elect 14 national directors. The retiring president, H. Dale Long, auto- 
matically becomes the 15th director. Following are the nominees for the 
1961-62 Board. 


William Moreland, national Vice President, is completing his fourth term as director. 
His long and varied service to the Society includes terms as ASTME secretary as well 
as second, third and fourth vice president; the chairmanship of the Director Nomi- 
nating Committee last year; ten years of membership on the National Standards 
Committee, of which he was both chairman and vice chairman; and service on the 
name-change, officer nominating and policy coordinating committees. A past chair- 
man of Rockford chapter, Moreland is now a charter member of the Mansfield 
ASTME group. He is vice president in charge of manufacturing at F. E. Myers & 
Bro. Co., Ashland, Ohio. 
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David A. Schrom, a vice president and past secretary of ASTME, is works man- 
ager of York Div., Borg Warner Corp. A past chairman of the York chapter, 
Schrom has served on the national level as vice chairman of the Public Relations 
and Technical Publications committees; as a member of the Education and Prog- 
ress committees; as ex-officio member of the Constitution and Bylaws Committee; 
and as chairman of Project Revisions #9 ASTE Handbook. A registered pro- 
fessional engineer in the state of Pennsylvania, York is an industrial engineering 
graduate of Penn State. 


Philip R. Marsilius, now serving his fifth term on the Board of Directors, is an 
ASTME vice president and past national treasurer. On the national level he 
served three years on the Program Committee, one of them as chairman. Marsili- 
us, who at one time was tool and die industry adviser to the Metalworking 
Equipment Div. of National Production Authority, Washington, is now executive 
vice president of the Producto Machine Co., Bridgeport, Conn. He has held 
various offices in the Fairfield County chapter, including that of chairman. 
Graduated from Massachusetts Institute of Technology with a master’s degree 
Marsilius is a past president of NTDMA. 


Frank F. Ford, a national vice president, is now serving his third term on the 
Board. Formerly an associate professor of chemical engineering at Georgia 
Tech, Ford now directs the operations of Ford Supply Co., Frank F. Ford & 
Associates and Dixie Engineering & Mfg. Co.—three organizations which he 
founded during the last eleven years. A past chairman of ASTME’s Atlanta 
group, he has also headed ASM’s Georgia chapter. His other professional affili- 
ations include the American Welding Society, the National Society of Profes- 
da sional Engineers and the Georgia Engineering Society. Ford, a graduate of Yale 
““4 7 University, is active in the Atlanta Chamber of Commerce and Rotary Club. 


H. Verne Loeppert, currently ASTME treasurer, joined the national officer group 
as secretary in 1959. He held the chair of the National Finance Committee in 
1958 after having served as a committee member the year before. Appointed 
to the National Membership Committee in ’51, he was chairman of that group 
for two years beginning in '55. Vice president of Boyd Wagner Co., Chicago, 
and a registered professional engineer in the state of Illinois, Loeppert has 
served as chairman, vice chairman and treasurer of Chicago chapter. He is a 
commander in the U. S. Naval Air Reserve and is president and director of the 
Illinois Engineering Council. Loeppert attended the University of Chicago. 


Francis J. Sehn is presently national secretary of the Society. Chairman of the 
National Technical Publications Committee for six years, he has also served on 
the Annual Nominating and the National Standards Committees. He represents 
ASTME on the Honor Award Committee of the Pressed Metal Institute and has 
served two terms on the Society’s Board of Directors. A registered professional 
engineer and a member of the Wayne State University faculty, Sehn is the owner 
of a Detroit consulting engineering firm, The Fran Sehn Co., and is president 
of Press Automation Systems, Inc. He also holds membership in SABE. 


Arthur Cervenka is presently consultant to the National Constitution and Bylaws 
Committee, which he formerly served as member, vice chairman and chairman. 
He is also vice chairman of the National Finance Committee. Employed at 
Grumman Aircraft for the past 20 years, Cervenka has consistently advanced 
from his first position as draftsman to his present post as manager of equipment 
and process engineering. A graduate of Columbia University, Cervenka is chair- 
man of the ASA committee for accuracy of machine tools, and is a past chairman 
of Aerospace Industries Association’s manufacturing equipment committee. He 
also worked on the revision of the Tool Engineers Handbook. 
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G. Ben Berlien, a director serving his fifth term, is in charge of the current Direc- 
tor Nominating Committee. After two years membership on the National Editorial 
Committee, he spent a term as chairman of that group. Berlien has headed the 
Golden Gate chapters of both ASTME and ASM. As a lecturer, he has addressed 
more than two hundred chapters of various technical societies. A partner in the 
Industrial Steel Treating Co. of Oakland, Calif., he was a conferee to the World 
Metallurgical Congress. Berlien, who frequently writes articles for the metal- 
working publications, contributed to both the original and second edition of the 
Tool Engineers Handbook. 


Sidney B. Jeffreys has successively held the Piedmont chapter offices of secretary, 
treasurer, second vice chairman, first vice chairman and chairman. In addition, 
he has acted as national delegate and served on the National Public Relations 
Committee. Jeffreys, who is president and treasurer of Jeffreys Engineering & 
Equipment Co., was general chairman of Piedmont’s on-campus conference at 
North Carolina State in 1956. Listed in ‘‘Who’s Who in Engineering,” he is a 
director of the North Carolina Design Foundation and a member of ASM, the 
American Machine Tool Distributors Association, the National Society of Profes- 
sional Engineers and the North Carolina Society of Engineers. Jeffreys holds a 
B.S. degree from Virginia Polytechnic Institute and an M.S. degree from M.I.T. 


Clinton J. Helton, owner of Clint Helton & Co., is a member of the National 
Membership Committee, which he has served since 1953. A charter member of 
Denver chapter, Helton became chairman in 1953 after having served on the 
program and membership committees and as second and first vice chairman. 
In addition to these offices, he was instrumental in establishing the Rocky 
Mountain Executive Council of the Rocky Mountain Chapters. He attended 
the University of Cincinnati, later serving a machinist apprenticeship at the 
Hamilton plant of Baldwin-Lima-Hamilton Corp. Helton is a member of ASM 
and the Engineers Club, Ltd., of Denver. 


Arthur F. Gould, a former chairman of the National Education Committee, 
joined ASTME’s Lehigh Valley chapter in 1954. A registered professional 
engineer in Pennsylvania, he has been the head of the Department of Industrial 
Engineering at Lehigh University since 1953 and a member of the faculty since 
1947. Acting as consultant to many industrial companies, Gould has presented 
technical papers at ASTME meetings and is coauthor of the textbook, Manufac- 
turing Processes and Equipment. His other activities include the office of chairman 
and member of General Council for the Industrial Engineering Div., American 
Society for Engineering Education. Gould is also a member of ASME and AIIE. 


George C. Bennett, a member of the National Public Relations Committee until 
1959, was chairman of that group when the Society received the National Public 
Relations Award for Industrial Coverage. Bennett is the organizer of ASTME’s 
Framingham chapter and was instrumental in the forming of Long Island 
chapter, of which he is a past chairman. In 1951 he was in charge of arrange- 
ments for the Annual Meeting in New York. Manager of Field Services at 
Lapointe Machine Tool Co. in Hudson, Mass., he has been a field editor of THE 
TOOL AND MANUFACTURING ENGINEER for the past four years. Bennett 
is affiliated with ASM, ASME and the Research Institute of America. 


Carl A. Darger, who twice served as chairman of the National Membership Com- 
mittee, is presently presiding over the National Finance Committee, of which he 
was vice chairman last year. Darger joined the Society in 1949 and the next 
year became program chairman for the Muncie chapter. In the succeeding 
years he served the chapter as public relations chairman, second vice chairman, 
first vice chairman, chairman and national delegate. The owner of Carl A. 
Darger & Associates since 1948, Darger is active in church work and is cur- 
rently on the educational affairs committee of the Muncie Chamber of Commerce. 
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Albert Underwood, Jr., elected to the Board of Directors last April, is a past 
chairman of Windsor chapter. During his chairmanship ASTME’s first Canadian 
student chapter was formed in Windsor. In 1959 Underwood served as program 
chairman for the Second Canadian On-Campus Conference, held at McMaster 
University in Hamilton. Now acting manufacturing manager of Ford Moto 
Co.’s Windsor manufacturing operations, he has successively advanced through 
various positions in that company since his graduation from their trade schoo) 
in 1947. He has also attended Queen’s University in Kingston, Ont. Underwood 
is now on the board of directors of the Victorian Order of Nurses in Windsor 


Willis J. Potthoff has served on the National Technical Publications Committee 
since 1953. After holding the chair of that group for two terms, he is currently 
vice chairman in charge of the textbook program. A past chairman of the St. 
Louis chapter, Potthoff was instrumental in the establishment of the first schol- 
arship program there. He recently sponsored a series of meetings with industry 
in his community to review the six sections of the proposed tool design textbook. 
Also active in other societies, Potthoff heads the ASM committee on punch press 
tools and is a member of the ASME committee B5. He is supervisor of tooling 
at the Electronics and Avionics Div. of Emerson Electric Mfg. Co., St. Louis. 


Robert M. Johnson, now chairman of the National Membership Committee, was 
previously an area captain and vice chairman for that group. In the Twin Cities 
chapter he has filled the offices of program chairman, treasurer, secretary, second 
vice chairman, first vice chairman, chairman and chapter delegate. Johnson 
is currently supervisor of production engineering for Minneapolis-Honey- 
well’s Temperature Controls Manufacturing Div. and its Die Cast & Plastic 
Molding Div. His civic activities range from the vice presidency of the local 
Lions Club to work with the Boy Scouts of America. Johnson attended the 
University of Minnesota, St. Olaf College and Mankato State Teachers College 


Dean Saurenman has spent two years on the Board of Directors, three years on 
the National Standards Committee and one year on the National Editorial Com- 
mittee. In his home chapter of Houston, he has held every office except that of 
secretary, Saurenman served in key posts in the planning and executing of both 
National Conventions hosted by Houston. A development engineer for the 
Schlumberger Well Surveying Co., he is active in the Boy Scouts of America 
and was instrumental in his company’s recent sponsorship of a scientific and 
engineering explorer scout post. Saurenman was graduated from the California 
Institute of Technology and has been a member of ASM for 20 years. 


Duane H. Brighton, an incumbent director, was on the National Finance Com- 
mittee for seven years, serving one term as chairman and two terms as vice 
chairman. He has also served on the National Nominating Committee and in 
his home chapter of Peoria has occupied the positions of chairman, national 
delegate, vice chairman, treasurer, student adviser and standards committee 
chairman. Brighton is a machine tool coordinator at Caterpillar Tractor Co 
where he completed a four-year machinist apprentice course. In addition, he 
has studied at Bradley University and Alexander Hamilton Institute. Brighton 
is one of the organizers of the Illinois Council of ASTME. 


James R. Matthew is chairman of the National Program Committee, which has 
claimed his service since 1955. He began his varied ASTME background in 1939 
as a charter member of Peoria chapter. Next Matthew joined the St. Louis group 
of the Society, then became a charter member of Denver chapter, serving as 
secretary, program committee chairman and chapter chairman. At present he 
is a charter member of Tucson chapter, for which he acted as program com- 
mittee chairman in 1953. A liaison and sustaining engineering for Hughes 
Communications Div., Matthew coordinates tooling, processing, purchasing and 
design problems between engineering and manufacturing operations. 
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Born Builder 


j= IT WAS WINTER, 1932. The scene was 
Detroit. 

Inside an aging building—old enough to be 
minus a central heating system—six men sat round 
a stove, unaware of the wind, the frost and the 
cold. They felt only the warmth of excitement and 
dedication. They had gathered to discuss the 
formation of an American Society of Tool En- 
gineers. One ‘of the six—the man who called 
the meeting and held it in his office—was O. B. 
Jones. 

Jones is a hospitable, Virginia-born gentleman 
with an air of almost-old-fashioned charm. He is 
small in stature. He smokes a thin little pipe. He 


looks at the world through small, soft eyes that 


sometimes snap with merriment and sometimes 
withdraw in meditation. But O. B. Jones, father of 
ASTME and founder of Detroit College of Applied 
Science, dreams big and builds big. 

“You start building with a dream,” says Jones. 

He smiles when he recalls that he was once labeled 
“the dreamer” because of his big ideas about a 
great and strong society of tool engineers. He can 
afford to smile now—he has seen some powerful 


big dreams come true. 
Beginnings of a Building 


When the ’20s began, Jones -was a young electri- 
cal engineering graduate of Tri State College of 
Engineering in Angola, Ind. By 1926 he had been 
in charge of manufacturing operations and tool 
engineering for several corporations. And he had 
been in industry long enough to sight a need—a 
need in the realm of engineering education, a need 
for practical training that would make students 
immediately usable to industry and would teach 
specialized skills to men already on the job. The 
builder’s chance to do something about this came 
quickly. His brother, a toolmaker for Studebaker 
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By Patricia Libel 
Assistant News Editor 


Corp. in Detroit, asked Jones, then chief tool de- 
signer for the same corporation, to teach him 
mathematics and tool design fundamentals after 
working hours. 

Jones consented and offered the attic of his home 
as a classroom for these after-hours sessions. Not 


Part country gentleman and part rugged pioneer, 
O. B. Jones is a dreamer who makes dreams come true. 
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only his brother, but 12 other toolmakers showed 
up for the first class. The newly drafted teacher 
was surprised and elated, for here was the raw 
material with which to build. 

And build he did. In the following months Jones 
established the Detroit School of Applied Science, 
terminating his career with the companies and 
corporations of industry to serve them as an edu- 
cator. 

For 34 years Jones has remained president of 
the school, which in 1928 became a college. In that 
time, more than 13,000 students have been bene- 
fited by his specialist training program. Taught by 
a faculty who come direct from industry, the pro- 
gram consists of a complete course in management 
and manufacturing engineering, which encom- 
passes process, tool and production engineering. 
Jones and his faculty write most of the texts, which 
are continually revised to meet the ever-changing 
needs of industry. 

Students attend DCAS full time for only one 
term. The next four years they spend working full 
time in industry and attending the college’s eve- 
ning classes. “This combination of education and 
practical application,” explains Jones, “lets us 
produce an engineer qualified for the technical 


phases of his state certification in five years.” 
Link For Tool Engineers 


But DCAS is not the extent of Jones’ building. 
Soon after his transition to the world of education, 
he became aware of another need in industry—the 
need for a connecting link among tool engineers. 
“The lack of a central body coordinating the ac- 
tions of scattered individuals and groups,” he later 
wrote, “resulted in the duplication of effort that is 
so wasteful and contrary to the very religion of a 
tool engineer, which is summed up in one word— 
efficiency.” 

Thus in February of 1932 Jones called in other 
men from the tool engineering field to plan how 
the need could best be met. ASTE, formed with 
33 charter members on March 3 of the same year, 
was the solution. The idea spread. It started an 
avalanche. The organization grew and grew and 
grew .. . to the present 40,000-strong, internation- 
ally known ASTME. 

“I’m more proud of being connected with ASTME 
than with anything else,” says the white-haired 
man who was so much a part of early ASTE days. 
“And standing back and watching it grow is what 
I’ve enjoyed most.” 

But in the early years of the Society he had no 
time for standing back. From the beginning Jones 
generously devoted his time and effort to the young 
organization’s official publication, the ASTE Jour- 
nal. After tirelessly working on the committee that 
put out the magazine during the first year of pub- 
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lication, he became editor of the Journal in 1933 
and remained in that position for two years. From 
°32 to ’37 he served on the Society Board of Direc- 
tors and in ’36 was appointed chairman of the 
National Historical Committee. 

By action of the Board of Directors, O. B. Jones 
in 1939 became the third man to be elected to hon- 
orary life membership in the Society. In 1955 he 
received the Society’s first Joseph A. Siegel Me- 
morial Award as “a prime founder and leading 
spirit in organizing the Society . . 
educator in the development of young tool engi- 


. a most sincere 


neers . . . an unstinting contributor of his time, 
his abilities and his personal means to the So- 
ciety’s progress.” 


More Teacher than Tool Engineer 


At heart, Jones is more educator than engineer. 
His eyes and words sparkle with enthusiasm when 
he talks of his students, his school or anything re- 
motely connected with them. And he'll tell you quite 
frankly, “I’m more interested in people than in 
machines.” 

That’s why he is so concerned about production- 
line educational systems. “Human beings are too 
diverse to be treated like products on an assembly 
line. At DCAS we try to uncover the talents each 
student has, to teach him to be creative and never 
to be satisfied with what he studies here.” 

Enthusiasm for DCAS has, quite naturally, rubbed 
off on Jones’ family. His son is vice president of 
the college; his daughter is married to a former 
DCAS student, who is now first vice president of 
the alumni association. And by the way, grand- 
father, himself, has painted portraits of all the 
grandchildren. 

At 66, the builder is still a-building. 

His newest dream, when realized will be something 
new for the U. S., although it has been done at a 
college in Sweden. Jones envisions a complete fac- 
tory entirely staffed and managed by students of 
DCAS. It will have all the usual division—person- 
nel, sales, engineering, purchasing, and so on—and 
will manufacture a real product. According to 
Jones’ plans, a student will apply for a job in this 
factory on coming to the college; he will make prac- 
tical use of his classroom learning in the factory 
and before he is graduated will work his way from 
bottom to top, gaining actual job experience in every 
phase of factory work and management. 

The experimental factory, insists Jones, will be 
his last major effort. He sees a long-looked-for- 
ward-to retirement in the not-too-distant future. 
What will he do then? Perhaps he'll devote more 
time to hunting bear and deer, or to painting land- 
scapes, or to reading Longfellow, Shakespeare and 
Whittier. Certainly he’ll go on dreaming and build- 
ing—but on a slightly smaller scale than before. 
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Rich Piedmont crescent contains the In- 
dustrial Triangle, launched by Chap- 

ter 82, and the older, smaller 

Research Triangle to the 

east. Symbols indicate 

chapters. 


SPamT anQuea 


Figures All the Angles 


| IN THE COUNTRY nay, not even in 


Texas—can one hear the hard sell delivered in 
softer accents than in the North Carolina Piedmont. 
“The hard facts,” soft-spoken promoters will tell 
you, “are that the Piedmont areas around Greens- 
boro and Charlotte have a potential market value 
added by manufacturing of $2,355,000,000—great- 
er by far than any other equivalent area in the 
entire southeastern U. S., and even including Texas. 
“And nationally,” conclude the dulcet hornblow- 
ers with a note of triumph, “the relatively small 
but enormously rich Piedmont industrial crescent 
ranks 19th in value added by manufacturing.” 

No one can gainsay the hard fact that North 
Carolina, and especially the Piedmont, have shown 
the South how to progress industrially. And it is 
a well-known fact among the people of Greensboro 
and Charlotte and Winston-Salem and Statesville 
and Salisbury, to mention some of the Piedmont’s 
settlements, that Chapter 82 of the American So- 
ciety of Tool and Manufacturing Engineers has 
contributed as much as any organization to this 
industrial and technological progress. 

Piedmont chapter’s latest contribution was made 
at its annual Executive Night held recently in the 
Salisbury Country Club. At the meeting the chap- 
ter announced its sponsorship of a Piedmont In- 
dustrial Triangle, a new concept of the state’s grow- 
ing industrial might. 

Prompted by the success of the smaller Research 
Triangle which was launched by the state five years 
ago, the ASTME group found some eye-catching 
industrial geography right under their noses. They 
noticed that three interstate highways form a tri- 
angle in the heart of the Piedmont crescent, and 
that the triangle abounds in complex industries 
such as metalworking, electronics, missiles and 
plastics. From the triangle also are drawn most 
of the 275 members of Chapter 82. 

The chapter hopes to promote the Industrial 
Triangle—with Greensboro, Charlotte and States- 
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ville at each apex—as the ideal place for such in- 
dustries and their suppliers and services. The man 
who thought up the angles in the triangle was Sid- 
ney B. Jeffreys of Greensboro, past chairman of 
Chapter 82 and former member of the National 
Public Relations Committee. 

One of the speakers at Piedmont’s Executive 
Night, and one of those most impressed by the signs 
of industrial expansion that he saw on every hand, 
was ASTME. President H. Dale Long. In an inter- 
view with the press before the Salisbury meeting, 
the Chicagoan declared that the area had much to 
offer the industries they are seeking to lure. Talking 
as the president and board chairman of a metal- 
working firm (Scully-Jones & Co.), Long said he 
thought many northern companies might benefit 
by setting up southern branches to manufacture their 
standard catalogue items, retaining their special 
items in the home plants. 

Speaking as ASTME president, Long lauded the 
spirit of the area as exemplified by the mother chap- 
ter and the other chapters that it has spawned: 
Raleigh-Durham in 1956; Bristol, Va.-Tenn., and 
Gaston Tech student chapter in 1959; and Green- 
ville-Spartanburg in 1960. 

Chairman Harmon Shaw of Charlotte welcomed 
the guests and national officers, who included Vice 
President Frank Ford of Atlanta. Notice from Na- 
tional that a special award of merit had been 
made to the widow of Albert F. Moosbrugger was 
read. Moosbrugger, past chapter chairman, died 
Aug. 23, 1960. 

Main speaker at Executive Night was William R. 
Henderson of Raleigh, industrial development ad- 
ministrator for the state. 

Among the 200 at the Salisbury affair were civic 
and industrial leaders from nearly all the commun- 
ities in the newly named Industrial Triangle. They 
joined with the host engineers in dedicating them- 
selves to the proposition that—industrially. at least 

there are no squares in North Carolina. 





On the Campuses 


National Director Duane H. Brighton of Peoria, Ill, and Dr. 
James H. Bell, director of guidance and navigation of the AC 
Spark Plug Div., pause to talk in the lobby of Marquette 
University’s Union. Brighton was toastmaster and Bell was main 
speaker at the dinner climaxing the Wisconsin conference. 


Conference Debut in Wisconsin 


is HUNDRED FORTY REGISTRANTS at Wisconsin 
Council’s first campus conference heard a forecast 
from one of the 16 speakers that template-making 
centers will arise and flourish in the next decade. 
Such centers, said Thomas T. Sergeant of the Ma- 
chine Control Div., Minneapolis Honeywell Regu- 
lator Co., will fill orders from small plants who have 
tracer control equipment but who cannot afford the 
costs of complete numerical control systems. 

“It’s not always a case of hanging a lot of black 
boxes on an existing machine,” he said. “Numerical 
control retrofit is a touchy subject, and small firms 
should realize this before they invest.” 

Theme of the conference, held in the new Union 
at Marquette University in Milwaukee, was “Tool- 
ing for Small-Lot Production.” The economics of 
such tooling was the province of Harry Conn, chief 
engineer of Scully-Jones & Co., who elaborated on 
his thesis that “most people are seeking more tool 
life when the intelligent thing is to seek shorter tool 
life.” Other lectures included Robert L. LeMaster. 
Nelson Pattern Co., on advantages of plastic tools 
for small-lot production; Nick Bereznoff, A. C. Spark 
Plug Div., GM, on steel rule dies; and, at lunch, 
Dr. A. Bernard Drought, Marquette’s engineering 
dean, on “Manufacturing Engineering—A Creative 
Profession.” 

Dinner speakers included National President H. 
Dale Long of Chicago and Dr. James H. Bell, A. C. 
Spark Plug, talking on “Industry and the Missile 
Age.” ASTME Director Duane H. Brighton was 
toastmaster for the banquet; National Education 
Director Gilbert E. Seeley acted as toastmaster at 
the noon session. Presiding at technical sessions 
were John W. Kellogg, Racine, chairman of the 
state ASTME council; Ralph L. Perlewitz, Milwau- 
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kee chairman; William W. Warren, Fond du Lac 
chairman; and Roy A. Lindberg, University of Wis- 
consin professor and chairman of Madison chapter. 
Joseph Mundbrot, Milwaukee, member of the Na- 
tional Professional Development Committee, was 
general chairman of the conference. 


Three key figures in the Wisconsin On-Campus Con- 
ference found the program going smoothly when 
they took stock at noon. Standing is Joseph Mund- 
brot, conference chairman; seated are Dr. A. Ber- 
nard Drought, engineering dean at Marquette, and 
Ralph L. Perlewitz, Milwaukee chapter chairman 
and secretary-treasurer of the Wisconsin Council. 
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Automation Is Mississippi Theme 


. 

oo REDUCTION through automation was the 
theme of a tool engineering seminar sponsored by 
Mississippi Chapter 141 and Mississippi State Uni- 
versity. Held on the campus in Starkville, Miss., 
the seminar attracted over 100 tool and manufac- 
turing engineers plus several hundred students. 

Twenty-two speakers participated in the two-day 
program. Keynoter was ASTME President H. Dale 
Long, who pointed out that engineering seminars 
are one of the most important ways for tool and 
manufacturing engineers to keep up-to-date in a 
world of increasingly complex technological devel- 
opments. Dr. D. W. Colvard, president of Missis- 
sippi State, stressed the impact of seminars on the 
rapid industrialization of Mississippi, which is 
changing over from an almost purely agricultural 
economy to one that is a well-balanced mixture of 
agriculture and industry. 

Some of the technical subjects covered were nu- 
merical control (N. P. Sikich, Kearney & Trecker) ; 
cost savings through retooling (Robert J. Law- 
rence, Ingersoll-Rand Co.); design techniques for 
precision machine tools (J. Nitkiewicz, Ex-Cell-O 


Sacramento Holds 


Chapter 145’s first on-campus conference drew 
65 to Sacramento State College to hear half 
a dozen lectures on “Manufacturing With 
Space Age Metals.” Pictured here, looking at 
one of the exhibits complementing the con- 
ference, are William Wingenbach, college co- 
ordinator; J. B. Fletcher, chapter first vice 
chairman; Ken F. Keppeler, conference chair- 
man; and Pete Nelson and Paul Smith, U. S. 
Gypsum sales engineers. 
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Corp.) ; automatic parts handling (Alfred H. Brush, 
Syntron Co.); human relations and automation 
(Dr. Frank Bainbridge, Southern Research Asso- 
ciates); and education for automation (T. W. 
Black, THE Toot AND MANUFACTURING ENGINEER). 

The advent of computers for manufacturing con- 
trol was explained by members of a four-man panel: 


Dr. J. C. McKee, Robert D. Guyton and Fred Davis 


. of the university staff and Gus L. Baurnfind, Rich- 


ardson Scale Co. 

Another four-man panel covered management as- 
pects of cost reductions. Panel members were H. 
C. Yaeger and John H. Handley, Vickers, Inc.; W. 
D. Ligon, Westinghouse Electric Corp.; and Frank 
E. Cotton, Jr., Mississippi State University. 

Capt. Kenneth M. Tebo, U. S. Navy, was feature 
speaker at a special dinner meeting. His topic was 
the importance of Polaris to the free world. 

Arrangements for the seminar, which has be- 
come an annua! affair, were jointly handled by 
Frank E. Cotton, Jr., assistant director of the uni- 
versity’ s Engineering Extension Service, and M. I. 
Sappington, education chairman of Chapter 141. 


First Conference 





Arkla Air Conditioning Corp. of Evansville, Ind., 
and Little Rock, Ark., has announced the promotion 
of K. ALBert Mieci, Evanston chapter, to chief 
engineer. He had been major development engineer 
since joining Arkla in [958. A registered profes- 
sional engineer in the state of Indiana. Miegl was 
employed by Electronics Research. Inc.. as an elec- 
tronics engineer from 1949 to 1956, and the fol- 
lowing two years he served Chrysler Corp. as a 
plant electrical engineer. 

K. N. Krecke, Detroit, has been appointed manu- 
facturing manager for Ford Motor Co. stamping 
plants, to direct operations of the Metal Stamping 
Div.’s four manufacturing plants in Dearborn, 
Buffalo, Chicago and Cleveland and the Dearborn 
tool and die plant. Krecke has been with Ford 
since 1951, working as manufacturing staff assistant 
in the Engine & Foundry Div., later holding the 
positions of production manager and, beginning in 


1955, plant manager of the Dearborn engine plant. 


In announcing the appointment of Georce T. 
Morris, Philadelphia chapter, as vice president of 
Ray H. Morris & Co. of West Hartford. Conn.. this 
magazine erroneously identified Morris as the son 
of the firm’s president. A veteran of 17 years as 
sales and field engineer. Morris is the younger 


| rother of Ray H. Morris, the president of the firm 


K. N. Krecke David P. Ebaugh 


K. Albert Miegl 


of machine service specialists. The elder Morris 
is a past national president of ASTME and a mem- 
ber of Hartford chapter. 


Automation Products Div. of Nytronics, Ine.. 
formerly known as Sutton Electronic Co.. has 
announced the appointment of Davin P. Esauen, 
Lexington, Ky., to chief of the Industrial Engineer- 


ing Dept. Ebaugh will be responsible for setting 


up the company’s production and development pro- 


grams for several new product lines, including 
constant voltage output transformers and cable 
assemblies. 


Pau. E. DiLiBerc, past chairman of Hartford 
chapter, has been named sales manager of the 
Skinner-Horton Chuck Div. of Skinner Precision 
Industries, Inc., New Britain, Conn. Dillberg has 
been associated with the chuck industry for over 
20 years. 

' 

W. F. and John Barnes Co. of Rockford, IIl.. 
has disposed of its interests in Metal Cutting Tools, 
Inc.. to WrLL1AM W. BarToN and Bruce G. MILLER, 
Rockford member. 


ownership of Metal Cutting Tools was incorrectly 


Announcement of the new 
made in the November ““Members in the News.” 


Hamilton Watch Co. has established a new Metals 
& Electronics Div., appointing Leon A. Hurwitz, 
Greater Lancaster, as director. Hurwitz joined 
Hamilton in 1947 as a project engineer and ten 
years later was appointed product manager of the 
Precision Metals Div.. which position he held 
prior to his recent promotion. 

~ NRT, eae an 

Jack T. Wetcn, Dayton, who has been associated 
with The Sheffield Corp. since 1942 in various 
capacities, including divisional vice president of 
the Machine Tool Div., has been transferred to 
tendix International. New York. where he will 
become director of industrial marketing for the 


division. Sheffield is a subsidiary of Bendix Corp. 
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Adelaide Becomes Third ASTME Group in Australia 


ADELAIDE, Australia—Getting together to 
exchange pointers at the charter meeting of 
Adelaide Chapter 169 are (left to right) Sec- 
retary E. J. Headland of Melbourne chapter, 
Secretary D. Corbett of Sidney chapter and 
Secretary J. W. Pulford of Adelaide chapter. 
The third ASTME group to be formed in Aus- 
tralia, Adelaide chapter was recently launched 
with 84 charter members. Attending the char- 
tering, held in Edwardstown, were delegations 
from the Sidney, Melbourne and Ann Arbor 


chapters as well as representatives from the 
Australian Institute of Management, Institute 
of Technology and Chamber of Manufactur- 
ers. F. D. Rail, Windsor chapter chairman, 
served as chartering officer and presented the 
chairman’s pin to Adelaide’s W. H. Carlier. 
Other officers installed at the meeting were 
A. F. Frost, first vice chairman; H. J. Waters. 
second vice chairman; H. Stuart, third vice 
chairman; G. A. Meeks, assistant secretary ; 
and C. T. Crowle, treasurer. —J. W. Pulford 


hapter news 


% 


q 


Loan Fund for Students Commemorates Chapter Leader 


BurraLo—Chapter 10 has presented a $500 “Arthur 
Thormahlen Loan Fund” to the Erie County Tech- 
nical Institute. The gift is an expression of the 
chapter’s high esteem for the late Art Thormahlen. 
a former E.C.T.I. instructor who was chairman of 
Buffalo-Niagara Frontier chapter at the time of 
his sudden death in 1959, 

The presentation was made at a meeting of the 
technical institute’s ASTME student chapter—and 
fittingly so, since Thormahlen was instrumental in 
that chapter’s formation. The school was presented 
with a plaque commemorating the award and a 
portrait of Thormahlen. Mrs. Thormahlen received 


a duplicate of the portrait of her husband. 

This memorial loan fund is the second of its type 
to be installed by Chapter 10. In 1957 a $500 loan 
fund was set up in memory of Harvey Ellis. Both 
funds are administered by Erie County Technical 
Institute and are used to help students in need of 
financial assistance to continue their education. 

At the presentation meeting, newly elected stu- 
dent chapter officers were installed by William J. 
Iskel, member of the National Membership Com- 
Dr. Sidney 
education at the University of Buffalo, spoke on 
“Creative Thinking.” 


mittee. Farnes, director of creative 


James E. Ingraham 


Rochester Speaker Stresses Need for Apprentice Programs 


ROCHESTER 


“Engineers need toolmakers and tool- 
Let’s train them both,” 
urged Volkert Stampings’ President Jack Kleinoder 
as he told 95 members and guests of Chapter 16 


makers need engineers. 


about the need for apprenticeship training pro- 
grams. The talk emphasized that not only more, 
but better, machinists and diemakers are needed 
if American progress is to continue. 


Kleinoder brought out that management of small 
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tool and die shops, as well as large corporations, 
share the responsibility of maintaining skilled 
trades through apprenticeship training. As of Jan. 
1, 1960, noted the speaker, there were in the United 
States 100,000 young men registered in apprentice- 
ship programs. He estimated that there should be 
700,000 young men in training to meet our growing 
needs and maintain skill crafts in the metalworking 


O. E. Hosford 


industry. 


139 





special events 
Jan. 11-12, Chase-Park Plaza Hotel, 
1961 St. Louis, Mo, 


Statler Hilton Hotel, 
Dallas, Tex. 


ASTME Seminar 


ASTME Seminar Jan. 18-19, 
“Machining and Forming 1961 
Space Age Metals” 


Statler Hilton Hotel, 
New York City 


May 22-26, New York Coliseum, 
1961 New York City 


ASTME in = 
29th Annual Meeting 961 


ASTME 
1961 Tool Show 


Ocean-hoppers Size Up European Industry 


TOUR TO EURORE via SAS 


OCTOBER 1960 


TRAVEL ARRANOED by KEARNEY TRAVEL SERVICE ine, 


DetTroir—Departing for a two-week European trip, 
3) members of Detroit and Macomb chapters, plus 
six guests, bid good-by to the good old USA. The 
loaded 


with interesting observations about European in- 


group recently returned from their tour 
lustry. “If world prosperity continues,” said one 
member, “a lot of work now being done by European 
Evidence of this: 
one Detroiter returned from the trip with 30,000 


hours of design work from a British firm. Other 


firms will be brought over here.” 


members of the group noted that most machinery 
seen was European-built, but of American design; 


that European equipment and techniques are com- 
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parable to ours; and that investment per productive 
employee in Europe is not as high as in America 
because fewer fringe benefits are paid. The Ameri- 
can visitors, hosted by the Gauge and Tool Makers 
Association of Britain, toured such British plants as 
Austin in Birmingham, Rolls Royce in Derby, Ford 
in Dagenham and the Caterpillar plant in Glasgow. 
In Paris the party visited the Simca plant as well as 
the International Auto Show. The success of the 
tour, organized by William E. Germani and Wayne 
Kay, has prompted plans for another trip to Paris, 
It will be 


“bring your wife along”’ tour, say the chapters. 


Germany and Switzerland next fall. 
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Automation 


INDIANAPOLIS—Machine tool manufacturers’ con- 
stant efforts to create ever better products have 
produced automation wonders that come close to 
Aladdin’s magic lamp in supplying all needs, ac- 
cording to Jay Smith, sales engineer for the Cross 
Co. Speaking at a recent technical session of Chap- 
ter 37, Smith told of “Five Types of Automated 
Machine Tools,” with particular emphasis on the 
building-block design system. 

An outgrowth of the search for flexibility in 
machine tools, the building-block concept serves 
two important purposes, stated Smith. First, it 
permits economy of manufacture in the machine 
tool builder’s plant; secondly, in the customer’s 
plant it permits a machine of considerable size to 
be lengthened, shortened or rearranged with a 
minimum of downtime and expense. 

In a slide presentation Smith illustrated what 
can be accomplished by adding building-block com- 
ponents to a machine initially constructed on the 
building-block principle. He showed a machine that 
produced five pieces per hour, using a single spin~le 
equipped with a quick-change tool chuck. A rebuild 
of the machine increased production to 30 pieces 
per hour by the addition of spindles anc a manually 
operated index table. Another rebuil.i equipped 
the machine with two main columns, a_ power- 
operated index table and sufficient axtures and 
spindles for a production of 60 pieces per hour. 

Other types of automated equipment explained 
and illustrated by the speaker included: the pallet 
type transfer machine that returns the pallet for 
unload and reload; the straight-through machine 
that exhausts the finished piece onto a conveyor 
for transportation to the next process; and the 


Wonders Described at Indianapolis 


Proudly displaying their bulletin to speaker Jay Smith 
(left) are two Indianapolis chapter members, H. T. 
Stanton (center) and James J. Denney. 


sectionized machine that performs more than 550 
operations. 

The sectionized machine, said Smith, has fa- 
cilities for the banking of a number of parts be- 
tween its sections so that tool changes will not 
interrupt operation of the entire machine. When 
certain tools should be changed, toolometers auto- 
matically render that section of the machine in- 
operative at the end of a cycle. 

Smith concluded by citing an example of the 
productivity opportunities made possible by auto- 
mation and building-block construction: the recent 
design of a cylinder-block machine that contains 
enough components to make 77 individual single- 


station machines. -James J. Denney 


Windsor Groups Hold Joint Meeting on Education 


WINDSOR—Gathered for a joint meeting 
of Windsor chapter and Western Ontario 
Institute of Technology student chapter 
are (left to right) Ray Smith, Chapter 55 
chairman; guest speaker Dr. Frank De- 
Marco, dean of Essex College; and Douglas 
Harwood, first vice chairman of Student 
Chapter 30. Speaking on engineering edu- 
cation, Dr. DeMarco stressed the academic 
responsibility of the university and the 
responsibility of industry to supply the 
young engineer with practical knowledge. 

—S. A. Hazen 
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Knoxville-Oak Ridge Chapter Takes Trip Into Outer Space 


Chapter Meets 


Se Se. 
Se 


Be! 


DES PLAINES, Ill.—Beneath the three-stories-high 
display ““‘The Dawn of This Age,” in the DoAll Com- 
pany’s Hall of Progress in Des Plaines, Program Chair- 
man Bernard F. Reilman conducts the monthly meet- 
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KNOXVILLE-OAk Ripce — Professor Roger Rusk 
recently piloted members and guests of Chapter 107 
into outer space—via a slide presentation on the 
200-inch Hale telescope at the astronomical observa- 
tory on Mount Palomar in California. 

Rusk, who is associate professor of physics at the 
University of Tennessee, started the trip by showing 
pictures of the sun. The slides then wound farther 
and farther into outer space until the light-gathering 
power of the telescope had been reached. The slide 
depicting this outer limit, which is approximately 
one billion light years away from Earth, showed 
fifty galaxies the size of the Milky Way galaxy. 

Professor Rusk’s projector also gave the audience 
a return trip from the distant point in space. Earth’s 
galaxy was seen, but its luminous center, which is 
characteristic of galaxies, is never visible because of 
the dark clouds of cosmic dust between Earth and 
the galaxy center. 

In concluding, Professor Rusk posed an intrigu- 
ing question: “What will man see in outer space 
when he can use telescopes that gather light from 
beyond the five billion light year range?” 


R. D. Ellingson 


Professor Roger Rusk uses a slide projector to con- 
duct Chapter 107 on a tour of outer space. 


“Dawn of This Age” 


-~ 
e. 


Nr 

ae 
ing of the Rockford chapter. The members traveled 
100 miles in chartered buses to gather in this hall, 
which houses an unusual museum that delineates 
important events of the Industrial Revolution. 
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Chapter 11 Tours Plant, Hears About Polish Trade Fair 


The D. W. Onan plant, Minneapolis, was recently 
toured by the Twin Cities chapter. The company, 


TWIN CITIES 


ses were inspected by Chapter 11 members on their 


\ variety of products and proces- 


tour of the D. W. Onan Co., manufacturer of elec- 
tric generating plants and engines. Of special in- 
terest to the ASTME group was the annealing of 
electric steel for rotor and stator laminations, ac- 
complished by passing the steel through an induc- 
tion heating coil on the punch press. 

Twin Cities members learned through the tour 
that Onan is planning to manufacture a new line 
of engines to increase available power. The company 


now manufactures engines up to 15 hp. The new 


started in 1918, manufactures engines and electric 
generating plants for world wide distribution. 


engines, called the J Series, will be available in air 
cooled or water cooled, gasoline or diesel models. 

After the plant tour, the chapter held a dinner 
meeting, at which Jerry Formo, Minneapolis-Honey- 
well, told of his recent trip to the Polish Trade Fair 
as an official representative of the American plastics 
industry. The United States exhibit was set up to 
show the American way of life, said Formo, while 
the Russian display was entirely devoted to Sputniks. 
Formo also pointed out that most all machines in 
Polish factories are antiquated and inferior. 


—Ed Gillaspy 


University of New Hampshire Conference Covers Hydraulics—Pneumatics 


GRANITE STATE — 
Left to right are the 
speakers at chapter 86's 
recent on-campus con- 
ference: Richard Wiley, 
education committee 
chairman; Mel Rutz, 
factory sales engineer at 
Aro Equipment Corp., 
Bryan, Ohio; Ted Sawa, 
sales manager at Hanna 
Engineering Works, 
Chicago, Ill.; Wesley R. 
Master, director of engi- 
neering at Dynex, Inc.. 
Pewaukee, Wis.; and 
Robert Clay, chief engi- 
neer at Skinner Electric 
Valve Co., New Britain, 
Conn. —Frank Moriarty 
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Industry-Education Night Brings Challenge to Chapter 


Poucukeepsie, N. Y.—Challenging manufactur- 
ing engineers to know their product and to keep 
abreast of rapidly changing technologies, Thomas 
L. Vinson, manufacturing engineering manager at 
the Poughkeepsie IBM plant, recently participated 
in a panel discussion at Mid-Hudson chapter’s In- 
dustry-Education Night. The affair was attended by 
representatives from local industry and from the 
Poughkeepsie schools. 

“The manufacturing engineer is of vital impor- 
tance in product design,” emphasized Vinson. “He 
must be familiar with manufacturing processes, 


knowing their limitations and capabilities. He must 


Chairman Cavalieri (center left) 
and W. Fitzpatrick (center right), 
program chairman, get together 
with Mid-Hudson chapter’s Indus- 
try-Education Night s peakers, 
Thomas L. Vinson (left) and Dr. 
James F. Hall (right). 


provide an economic balance to the development en- 
gineer, who is vitally concerned with function, qual- 
ity and reliability.” 

The other member of the panel was Dr. James F. 
Hall, president of Dutchess County Community Col- 
lege. Speaking on “The Role of the College in Pre- 
paring Engineering Manpower for Industry,” he ad- 
vocated education in basic scientific and technical 
subjects as the groundwork for changing production 
requirements of modern industry. In the areas of 
specific technologies required for specialized pro- 
duction, Hall said, industry should do the training. 


E.R. Lang 


Recent Deaths of Five Members Reported 


Fonp pu Lac, Wis.—Word has been received here 
of the death recently of Keith F. Gallimore, first 
chairman (1941) of 
Fond du Lac Chapter 
15, and a former vice 
president and chief en- 
gineer of the Giddings 
& Lewis Machine Tool 
Co. 

Gallimore died after 
a brief illness at West- 
erly, R. I. Born in 1885 
at Burton-on-Trent. 
Eng., he came to the United States in 1907. He 
joined Giddings & Lewis in 1922 as chief engineer 
and became vice president of the company in 1935. 
Subsequently he was appointed to the firm’s board 
of directors, retiring in 1956. He is survived by 
his wife Helen and a son. Oliver Wehner 
Macoms County—A charter member of Macomb 
Chapter 142, Anthony A. Kasper, died Nov. 23 
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while on vacation in Reno, Nev. Kasper, 62, was 
owner-operator since 1942 of Kasper Mfg. Co., a 
tool firm in the Detroit area. He had been one of 
Macomb chapter’s most loyal supporters since its 
inception in 1956. 


BALTIMORE—Donald Wernz, chairman of Chapter 
13 from 1953 to 1954, died on Nov. 14. Also 
active on the national level. Wernz served on the 


Editorial Committee in °55. 


Dayton—George W. Brandt, Jr., 44, past chair- 
man of Chapter 18, died recently. He had been an 
active member of ASTME for 19 years. Owner of 
the Brandtool Co. in West Milton, Ohio, Brandt 
was a past president and treasurer of the Dayton 
chapter of the Society of Professional Engineers. 
Another recent death in Chapter 18 is that of 
R. A. Gargrave, founder of Dayton Perforators, 
Inc. A senior member of the Society since 1949. 

Gargrave was also a member of ASM. 
Arthur MacArthur 
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Northeast 


Speaking before the PirrspuRcH chapter, Paul 
Carlan, a partner in Peter Muller-Munk Associates, 
dealt with the problems that confront both the in- 
dustrial designer and the engineer in the adaptation 
of sound engineering principles to the design pre- 
sented by the designer. Carlan also showed slides 
of products that his company has designed .. . . 
Mouawk VALLEY TECHNICAL INSTITUTE student 
chapter recently journeyed to Sherril, N. Y., for a 
tour of the Oneida Limited plant. Here they saw 
how shiny silverware is turned out by automation 

Members of GREATER New YorK chapter 
learned of the intricate manufacturing process re- 
quired to produce files when John D. Schmuhmann 
of the Nicholson File Co., Providence, spoke at their 
November meeting. Schmuhmann showed a film 
depicting the various files made for arts and in- 
dustries Annual “Suppliers Night” drew 133 
members and guests to a recent MONADNOCK chap- 
ter meeting. Twelve industrial suppliers from the 
area demonstrated their products before the group 

Alex Melnich, chief tool design engineer at 
U. S. Tool Co., Inc., Ampere, N. J., spoke on the 
“Multiple Slide Machine for Production of Stamp- 
ings” at the November meeting of WoRCESTER 
chapter. 


Canada 


The Hamitron District chapter held a com- 
bined “Past Chairman and Executive Night” at 
their December meeting. This month they are 
planning an “Education and Father and Son Night,” 


positions wanted 


SALES ENGINEER—District Manager Potential. Ex- 
tensive industrial sales experience in cutting tools— 
standards and specials. Carbide die and wear parts. 
Sold directly and through distributors. Interested 
in Ohio area or west coast. Write to Classified Ads, 
Dept. 192, 10700 Puritan Ave., Detroit 38, Mich. 


positions available 


PROCESS AND PRODUCTION ENGINEERS — or 
equivalent. Should have personality, sales outlook 
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at which President H. Dale Long will be speaker. 
The event is tentatively scheduled to take place on 
the campus of McMaster University in Hamilton 

. Ray Ghent, manager of Brantford’s Micro- 
matic Hone, presented a paper on precision honing 
at a recent meeting of ToRONTO chapter. The same 
evening Shell Oil Co. presented a film illustrating 
what happens to an aircraft in the transition stage 
hetween sub and supersonic speeds. 


Midwest 


In a slide film presentation, J. J. Pippenger, vice 
president of Double A Products Co., showed Kansas 
Crry chapter members a variety of applications 
for machining parts with the use of hydraulic com- 
ponents .... Dr. John H. Hoagland, faculty director 
of the Michigan State University Purchasing and 
Materials Management Seminar, recently spoke to 
GRAND Rapips chapter on business trends 
Dayton members heard Joseph W. Tierney explain 
the uses of epoxy resins in the tool and die field. 


Australia 


Meeting with the Sydney branch of the Institute 
of Production Engineers, SypNEY chapter of 
ASTME heard an address by one of Australia’s 
leading industrialists, James N. Kirby, C. B. E. The 
speaker stressed the need for training of future 
engineers and engineering managers, in view of the 
country’s rapidly increasing work force. He also 
drew attention to the need for government review 
of the taxation policy on depreciation to assist 
industry in meeting the needs of mechanization. 





and be qualified as executives or field sales engi- 
neers in lines of high quality machine tools. Only 
applicants who can qualify for long time per- 
manent employment need apply. In application give 
complete case history, marital status, territorial limi- 
tation, expected salary and references. Location 
may be anywhere in industrial United States. Address 
reply to: Russell, Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y. 


SALES AND DISTRIBUTION CONSULTATION— 
Consultation on sales and distribution available from 
team of widely acquainted former industrial sales 
managers. New products launched. Field organiza- 
tions surveyed and reorganized. Market potentials 
evaluated. These are real pros, who can solve your 
selling problem. Write to Classified Ads, Dept. 194, 
10700 Puritan Ave., Detroit 38, Mich. 








BUILDS 
CONSISTENT 
CARBIDE 
PERFORMANCE 


Every step in the production of Coromant Carbide 
Tooling from the tungsten ore in the Sandvik controlled 
mine to the finished product is under strict quality control. 
Over 200 people are engaged exclusively in quality control 
of the production of Coromant carbides. 


This is the major reason Sandvik Coromant carbides 
outperform competitive grades in many applications. It is 
your assurance of consistent quality performance by each 
me Coromant grade from cutting edge to cutting edge — lot 
S. plant Faw Lawn ? si tol t 8 8 8 8 8 
mplete facilities for Ot. 


{ standard and specia 


alle ot ated 


FROM ORE TO | 
FINISHED 
PRODUCT 


A portion of the press room where the carbide is pressed 
into insert form prior to sintering. 


4 Mining Coromant tungsten ore in one of 
Sandvik’s mines at Yxsjé, Sweden. 


Send for free catalog on the 
entire Coromant line 


SANDVIK 


STEEL, INC. 
1702 Nevins Road + Fair Lawn, N. J. SAN DVI K 


Tel. SWarthmore 7-6200 
In N. Y. C., Algonquin 5-2200 
CLEVELAND + DETROIT + CHICAGO + LOS ANGELES 
SANDVIK CANADIAN LTD. + P.O. Drawer 1335, Sta. O., Montreal 9, P. Q. 


Use Reader Service Card, CIRCLE 65 The Tool and Manufacturing Engineer 





TWO NEW SPRAY GUNS 
GO TO WORK 
IN REINFORCED PLASTICS 


With the advent of 
equipment, reinforced plastic manufac- 


plastic spray 


turers are producing resin glass fiber 
products in less time and at a lower 
cost. The 
resin and fibers in one operation, how- 


combination of spraying 


ever, requires high-cost production 
units, prohibitive to many smaller es- 
tablishments where hand layup for 
prototype piece parts, short run work 
and semiproduction constitutes the 
daily workload. 

To reduce the man-hours involved in 
the fabrication of polyester or epoxy 
laminates, U. S. Gypsum Co. developed 
a new spray gun that sprays polyester 
or epoxy resins having viscosities 50 to 
With the gun, hand 


layup time is reduced as much as 40 


6000 centipoises, 


ar 
tines 


Resin spray gun sprays epoxy lami- 
nating resin to bond metal fibers. 


percent for some polyester piece parts 
and fabrication time for laminated 
epoxy tools is reduced as much as 60 
percent. Operating at 50 to 60 lb air: 
pressure and weighing only 11% lb, the 
gun has a nozzle that permits the use of 
expendable cardboard resin container 
cups. The throwaway cups will hold 
from 8 oz to 2 lb of premixed resin. 
Another new spray gun, developed 
by the same company, sprays metal 
fibers that serve as a mechanical fasten- 
er to bond an inexpensive gypsum 
backup material to an epoxy or poly- 
ester gel coat. The gun is used in a 
plastic-faced-plaster technique, which 
begins with the application of a gel 
coat to a 


previously lacquered and 
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Fiber gun sprays metal fibers on gel 
coat to bond backup material. 


waxed mold. After the gel coat hardens. 
laminating resin is sprayed over the 
surface. Then the fiber gun is used to 
spray a -inch layer of 14-inch alumi- 
num fibers, which in turn are sprayed 
with a coat of laminating resin to bond 
them together. The metal fiber resin 
spray operation is repeated three times. 


PROCESS SPRAYS, FUSES 
METAL ON METAL BY FLAME 


Metal powders are sprayed and fused 
simultaneously on a base metal by 
means of an oxy-acetylene flame, using 


the Aircospray metal-to-metal surfac- 


ing process. Developed for hardfacing 
and brazing operations by the Air Re- 
duction Sales Co., New York, the proc- 
ess can also be used for metal spraying 
solely and also for spraying subsequent 
to tusing. 

Aircospray is well suited for hard- 
facing operations such as deposition of 
metal powders of a high-melting point. 
for alloys of greater hardness can be 
compounded in powdered form than in 
standard rod form. Capable of deposit- 
ing bands of surfacing on thin and 
light members as well as on heavier 
sections, the process is used on pistons, 
valves, saw blade guides and any other 
sliding surfaces on engines, pumps or 
farm machinery. 

When used in brazing operations with 
phosphorus or silver filler metals, Air- 
cospray permits placement of the filler 
metal, combined with flux, directly on 
the joint area. This is useful in the 


fabrication of metal office furniture and 
sanitary joints for hospital furniture. 
The basic element of the new process 
is a standard oxy-acetylene welding out- 
fit with a modified torch tip that allows 
the metal 


powders to be sprayed 


Torch tip simultaneously sprays 
fuses hardfacing material. 


through the oxy-acetylene flame. Ad- 
ditionally, there is a carrier gas source, 
a means of dispensing and carrying the 
metal powders to the torch tip, the 
necessary controls and a vibrator dis- 
pense! and flowmeter control, which 
eliminate caking and turbulence. The 
carrier gas flows at about 5 to 8 cu ft 
per hour and can be argon, helium, ni- 
trogen or carbon dioxide. Either acety- 
lene or natural gas is used as the fuel 
gas. 

Simultaneously permitting passage of 
the oxy-fuel mixture and the metal 
powders into the flame, the specially 
designed torch tip has two separate 
channels to eliminate the costly prob- 
lem of flashback. The tip is available in 
three styles and a total of 15 models. 


-FLAME-SPRAYING COATS 
METALS WITH ALUMINA 


The National Bureau of Standards 
is investigating for the Air Force the 
basic principles involved in the flame 
spray process of coating metals with 
ilumina. Potential uses of the heat 
resistant coating produced by this proc- 
ess include the thermal protection o! 
jet and rocket engine components as 
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Progress in Production 


well as regulation of temperature with- 
in space vehicles 

The bureau’s study has demonstrated 
that the temperature and velocity of 
particles in the spray have an impor- 
tant influence on the characteristics of 
the resulting specimen. To measure 
particle a rotating-disk ve- 
locimeter was developed. The 
consists of a 


velocities, 
device 
16-inch metal disk, a 
narrow metal strip attached at a known 
distance from the surface of the disk 


and a glass slide attached to the disk 


Oxy-acetylene gun directs molten alu- 
mina particles against metal rotating- 
disk velocimeter, developed to measure 
particle velocities. 





8-STATION PRODUCTION MACHINING 


1a” BAR AND COLLET WORK 
CHUCKING 
SINGLE POINT THREADING 


For 


This is an all new 1%” bar capacity 
ram type turret lathe with power feeds 
to all 8 working stations . . . that in 
addition to bar and collet work also 
has the versatility to do chucking, and 
when needed, single point threading. 
Powered by a 5 h.p., two-speed, geared 
motor, the new Sheldon 3 R turret 
lathe provides 16 spindle speeds, 60 
different feeds to the carriage and 
cross-slide, and 180 different feeds to 
the ram turret. 

The turret itself is ruggedly built and 
accurately machined to provide close 
tolerance indexing. And for complete 
ease of operation, it is put under power 
by simply pressing a push button on 
the control panel. 


Write for bulletin with complete 
specifications and tooling data 


SHELDON MACHINE CO., INC. 


4229 N. Knox Ave. 
Builders of 10°, 11". 13”, 15 


soars lathes, 


Sheldon Milling Machines, 
Sheldon Shapers and Sebastion Geared Head Lathes 


| $7, 167° 


FOB Factory 

Complete with all 
standard equipment 
This new 3 R Sheldon is completely 
equipped with two-speed motor and 
electrical controls, coolant system and 
splash guards, LO spindle nose, large 
satin chrome dials and hardened bed 
ways. It also provides an additional 
cost saving feature—each turret face is 
drilled and tapped for your standard 
flange type tooling as well as being 
bored for your standard 1%” shank 
type tooling. 

For versatile, accurate machining in 
either long or short runs, the new 
Sheldon 3 R provides the answer to 
low investment cost with high profit 


operation. 


IRRET LATHE 


Costs 


Chicago 41, ILL. 





Use Reader Service Card, CIRCLE 66 
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in such a way that it is partly shielded 
from the sprayed particles by the metal 
strip. When the slide is sprayed with 
the molten alumina, the strip creates a 
shadow in the layer of particles that 
adhere to the slide. The slide is first 
sprayed while the disk is at rest, then 
while it rotates at a known speed. The 
displacement between the two shadows 
formed on the slide is a function of the 
particle velocity. 

Experiments on bonding suggested 
that the bond between the alumina 
coating and glass substrate is largely 
chemical, but that the bond formed 
between flame-sprayed alumina and 
metals is principally mechanical. 


SPECIAL MILLING CUTTERS 
SAVE CRANKSHAFT COSTS 


The first eight cuts on forged crank- 
shafts spell the difference between 
good shafts and scrap. In cutting these 
locating spots, Studebaker-Packard, 
South Bend, Ind., uses half-side milling 
cutters to correctly establish the center- 
line of the shaft and locate all subse- 
quent machining operations. 

In the past, brazed inserted blade 
cutters were used for the operation. 
A year’s production of 170,011 crank- 
shafts then required 860 blades. Blade- 
grinding costs were high and blade 
breakage caused only 600 shafts to be 
produced with the average setup of four 
cutters and 40 blades. 

Now half-side milling cutters with 
special parallelogram throwaway car- 
bide inserts are used for cutting the 
locating spots. Grinding is completely 


Rise and fall milling machine with 
right and left-hand half-side milling 
cutters straddle-mills locating spots. 


eliminated, blade breakage is lowered 
because the number of teeth in the 
cutters is increased from 10 to 12, and 
the chip load is decreased because feed 
per tooth is reduced from 0.006 to 0.005 
inch. Production averages doubled to 
1200 per setup and 4800 per set of 
inserts. 

The use of these special throwaway 
insert cutters, made by Wesson Co., al- 
lows an annual saving of $6093.99 in 
tool and grinding costs. In addition, 
one man is freed for other duties in the 
grinding department. 
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TOOLS 


Rotary Type Hydraulic Tube Bending Machine 


No. 500 rotary type hydraulic bend- 
ing machine automatically feeds, bends, 
cuts and recycles. The machine accepts 
stock lengths to 20 ft and can bend to 
180 deg if desired. It can bend one 
tube of 15-inch OD. 0.083-inch wall 
copper tube or two tubes of 114-inch 
OD, 0.072-inch wall copper tube. Com- 
pleting its cycle in four seconds, it 


bends two tubes at a rate of 1800 
pieces per hour or one tube at a rate 
of 900 pieces per hour. A steel carbide 
tipped blade is used to cut nonferrous 
materials and an abrasive wheel is 
used for steel. The machine has a 
10-hp motor and a 15-gal pump. 
Wallace Supply Mfg. Co., 1304 Di- 
versey Pkwy., Chicago, Ill. Cirele 401 


Single Spindle Bar and Chucking Machine 

















By substituting a chucking attach- 
ment for the bar feed assembly in the 
spindle, the Model AB 3-inch single- 
spindle automatic machine can be con- 
verted from bar work to a chucking 
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machine. It has a feed monitor dial 
which indicates turret tool feed rates 
in inches per minute for each of the 
five forward and return settings of the 
turret tools. Ten different infinitely 


variable feeds, adjustable while the 
tools are cutting, are possible in one 
cycle. There are five turret tool posi- 
tions. The machine has 112 spindle 
speeds, ranging from 24 to 1820 rpm. 
\ two-speed motor and friction clutch 
provide four automatic speed changes. 
The machine can work pieces up to 
6 inches in diameter. 

Cleveland Automatic Machine Co., 
Cincinnati, Ohio. Circle 402 


Leadscrew 
Backlash Eliminator 


Designed for use in screw-driven ma- 
chines and mechanisms, this hydraulic 
take-up screw nut eliminates backlash. 
The nut also provides a continuous 
braking force and securely locks the 
elements in position when power is not 
applied. In the nut assembly, which 
consists of a pair of bronze nuts, hy- 
draulic pressure is used to maintain 
contact between the nut and screw 
threads. One nut is locked; the other 
is forced in the opposite axial direc- 
tion, thus exerting a wedging or pre- 
loading action upon the leadscrew. 

Tracer Control Co., 595 E. Ten Mile 
Rd., Hazel Park, Mich. Circle 403 


Control Maintains 
Preset Load 


The Loadtrol provides a means of 
maintaining a preset load on the drive 
motor of process equipment, machine 
tools or web handling machinery. It 
can also be used to obtain maximum 
production from a crusher, saw, grind- 
er, hammer-mill or pelletizer and to 
preset web tension in a press, con- 
verter or winder. The device senses 
moter load through a shunt or current 
transformer in the motor circuit and 
produces a signal which is matched 
against a control signal. If these two 
signals do not match, a command, pro- 
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TOOLS of today 


portional to the error, is given to the 
Shaftrol This 
be mounted on a variable speed drive 


actuator actuator may 


or on a valve or pressure regulator. 
Motors from fractional to several hun- 
dred horsepower can be controlled with 
the Loadtrol. It has a switch for manual 
control of the initial checkout and for 
establishing the desired set point, The 
Shaftrol can be shaft 


adapted to most 


mounted and is 


easily machines. It 


is offered in many sizes, speeds, tor- 
ques, voltages and enclosures 


Jordan Controls, Inc., 3235 W. Hamp- 
ton Ave., Milwaukee 9, Wis. Circle 404 


Sheet Metal 
Ductility Tester 
The 


by simulating deep drawing press op- 


Ductomatic sheet metal tester, 
erations, provides a method for evalu- 
ductility or forming quality 


The 


plungers 


ating the 


of sheet metal. unit has inter- 


changeable and dies which 
enable it to perform indentation, deep 
draw cupping and hole expansion tests. 
It can also be used to determine opti- 
mum clamping pressure and for elec- 
tests tor 
adhesion and flexibility of lacquer or 


The 


variable hydraulic clamping 


trical lacquer studying the 


paint finishes. unit has infinitely 
pressure 
which is indicated, along with the depth 
of cup and load applied by the plunger, 
on one of several dials 

Tinius Olsen Testing Machine Co.. 


Willow Grove, Pa. Cirele 405 


Inverted Spindles 
dial 


countersinking 


Designed for type machines, 


these inverted and 


chamfering spindles are especially 


suited for small runs of stamping re 


They 
same way as a 
lathe tool post Che 


itself is a powere | 


quiring secondary operations. 
are adjusted in the 
cutting tool in a 


spindle cartridge 


The 


micrometer 


flexible shaft 
of cut is set by a 


by a drive depth 
adjust 
ing screw 

Bodine Corp., 317 Mountain Grove 
Circle 406 


st Bridgeport 5. Conn 


150 


High-Speed 
Toggle Clamp 


This Model 830 toggle clamp, with a 
rated holding pressure of 2500 lb, is 
designed for push and pull operation 
and fast holding action. It weighs 6 
lb, 6 oz and has a clamping pressure 
(air or hydraulic) of 300 lb. Its forged 
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steel base is mounted on a steel plate. 
Over-all length in a forward position is 
13146 width is 3 inches and 
distance bottom of the base 
to the centerline is 1%¢ 
inches. The plunger is tapped for %g-16 


inches. 
from the 
plunger 


adjustment spindle. 
Detroit Stamping Co., 330 Midland 
Ave., Detroit 3. Mich. Cirele 407 


Tapeless Numerical Machine-Tool Control System 


plus complete manual adjustment for 


numerical positioning control 
material 
variations are possible with the Special- 
matic machine-tool control system. No 
external programming of tape or cards 
is required. In effect, the turret lathe 
is converted into a single-spindle auto- 


error correction, tool wear or 


matic for short runs. 


Point-to-point rectilinear control of 
feed rates and dimensional end points 
at the 


tool, plus a 


control panel on the machine 


built-in logical program- 


ming enable a 


work 


system, setup man to 


directly from the numerical 


iddg £ 


e636 0 
eee00 


es e664 


dimensions on the blueprint. Familiar 
machine-tool setup procedures are used 
ind all programming 
labeled in the 
Operator 


functions are 
machinist’s language. 
training time is about four 
hours 

\ complete set of stainless steel keys 
each system. Eac! 


is supplied with 


in a set is preperforated in a 
hinary pattern to provide logical con- 
trol of up to three operations or auxil 
iary functions. For a required setup 
the correct keys to program the neces 
sary sequence of operations are selected 
and 


from the set inserted in a pro 


The 


gramming drum mounted in the con- 
trol panel. Perforation patterns in the 
keys are read into the system by photo- 
electric cells. Because there are places 
for 36 keys on the reader, 108 opera- 
lions of 63 different types are provided 
and can be used in any desired se- 
quence. 


With the 


vyrammed, 


functional sequence 
feed rates 
are individually set for each required 
dimension by one of the dials on the 
control 


pro- 


end points and 


panel. Any correction or ad- 
that 


during setup or 


justment of dimensions appears 


necessary production 


— 


can be made by dialing in the corree- 


tion on the dial which controls the 
inpoint for that particular dimension. 


The 


i sequential, 


heart of the control system is 
linear-positioning trans- 
ducer. Its positioning accuracy is better 
than 0.0002 inch under shop conditions. 
Each controlled is fitted with 


one of these transducers to feed back 


motion 


a signal that reports its position at all 
times. Numerical input to the control 
individual dials 
divisions of 0.001-inch. 
Specialities. Inc.. Skunks Misery Rd.. 


Syosset. L. L.. N.Y. Circle 408 


is by calibrated in 
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Tape-Controlled Manufacturing Center 


This machine unifies milling, drill- 
ing. boring, reaming. tapping and oth- 
er related operations into a single tape- 
controlled manufacturing center. It has 
a 30-tool automatic tool changer maga- 
zine which can make changes in 15 
sec. Total spindle movement includes 
14 inches in depth axis. A 15-hp spindle 
drive motor provides powder from 50 


Extra Capacity 
Surface Grinder 


This manually - controlled surface 
grinder for either wet or dry grinding 
has a longitudinal table travel of 20 
inches and a 14-inch crossfeed. It has 
a 12-inch-diam grinding wheel and a 
15-inch vertical clearance over the ta- 
ble. When used for wet grinding, the 
working surface is 10x 20 inches: for 
dry grinding, 12 x 20 inches. The Mod- 
el K-1020 machine has a direct-drive 


spindle, rotating on ball bearings, and 
is powered by a 114-hp balanced motor. 
rhe spindle operates at speeds to 1725 
rpm 

King Machine & Mfg. Co., 1171 E. 
32nd St.. Los Angeles. Calif. Cirele 410 
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to 2000 rpm in 
Feed rates range from % to 49 ipm 


10-rpm_ increments. 
in 1%-ipm increments and the rapid 
traverse rate is 150 ipm. The rotary 
table automatically indexes 360 deg in 
l-deg graduations. 

Kearney & Trecker Corp., 6800 W. 
National Ave., Milwaukee 4, Wis. Circle 
409 


Adjustable Tap Holder 


This 14-inch capacity combination 
releasing and nonreleasing completely 
floating adjustable tap holder can be 
used on both turret lathes and auto- 
matics. A half turn of the tripping dog 
in the reversing mechanism changes 
the direction of the tool instantly for 


right or left hand tapping. Independ- 
ently mounted sliding jaws are utilized 
which provide four and five-point hold- 
ing and move in a vertical direction 
to accommodate 7/16 to 1'%-inch tap 
14 inches. No 


bushings, collets or extra jaws are re 


sizes, The shank size is ] 


quired. 
RoyEL Tools, Inc... P. O. Box 7486, 
Minneapolis 22, Minn. Circle 411 


Cutting Tool Carbides 


Five grades of cemented carbide have 
hardnesses ranging from 91.2 to 93 Ry, 
and transverse rupture strengths from 
225.000 to 325,000 psi. N-20 is used 
to machine cast iron and nonferrous 
materials. N-50, for heavy cuts on steel, 
has good resistance to mechanical and 
thermal shock as well as good wear 


resistance. Having less shock resist- 
ance but greater wear resistance than 
the N-50 grade, N-60 is for general 
purpose machining of steel. N-70 is 
a finishing grade for moderate cuts at 
high speeds and N-80 is a finishing 
and boring grade with good wear, cra- 
ter and thermal shock resistance. 
Newcomer Products, Inc., Latrobe, 


Pa. Circle 412 


Building Block 
Boring Mill 


Designed on the building block prin- 
ciple, the illustrated 4-inch spindle 
table type horizontal boring, drilling 
and milling machine is offered in an 
almost unlimited combination of table, 
saddle, bed and column sizes. It is 
suited for numerical positioning con- 
trol and numerical contouring and can 
also utilize tracer controls. The ma- 
chine may be supplied with vernier 
measuring, optical measuring, rod and 


dial indicator measuring or automatic 
positioning of the head, table and sad- 
dle. Electromagnetic feed and drive 
clutches are shifted hydraulically by 
rotary selector valves mounted on the 
head. The machine has 27 s pindle 
speeds, 12 spindle feeds and 24 feeds 
to the saddle, head and table. Powered 
by a 20-hp motor, it also has three 
pairs of gears driving in the hixh 
speed range. An adjustable-depth dial, 
graduated to either 30 or 36-inch spin- 
dle travel, includes a kick-out for spin- 
dle feed. A feed handwheel graduated 
to 0.001 inch is geared into the depth 
Model F 
has a 92-inch long saddle and a 38 x 40- 
inch table. 

Cincinnati Gilbert Machine Tool Co.. 
3366 Beekman St., Cincinnati 23, Ohio. 
Circle 413 


dial. The machine shown 
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DAY-AFTER-DAY, YEAR-A 


YOU CAN DEPE! 


<Q TOGGLE CL 


Contour checking fixture with De-Sta-Co clamps quickly checks accuracy 


M4 FOR MORE FACTS 


phone, wire or write for NEW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


SHIMS 
AND SPACERS 


BLOWER 
HOUSINGS 


DETROIT STAMPING COMPANY 


350 MIDLAND AVENUE - DETROIT 3, MICHIGAN 
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Monitoring Unit for 
Machine, Gage 
Automation 


Suited to measuring deviations of 
a few thousandths of an inch from me- 
chanical null, this linear transducer 
can be used with a panel meter if a 
signal indication only is desired or 
with a meter-relay if an operation is 
to be controlled. Applications of the 
latter combination include testing parts 
for oversize or undersize, indicating 
linear oscillation of a shaft, automat- 


ing machine tools, measuring pressure 
from diaphragm movement and meas- 
uring depth of applied coatings. Sen- 
sitivity is 0.005 inch and maximum 
readout speed is 1 sec. When a con- 
stant voltage transformer is used, full 
meter accuracy is -£0.0002 inch and 
reproducibility is -0.0001 inch. 

Assembly Products, Inc., Chester- 
land, Ohio. Circle 414 


Tape-Controlled 
Multipurpose Machine 


Designed for numerical control, the 
Spindlemaster can drill, tap, bore, ream 
or mill. The three axes, single spindle 
and compound table are controlled by 
tape commands, as are 18 spindle 


speeds from 150 to 3125 rpm, 98 spin- 
dle feeds from 0.4 to 19.8 ipm, spin- 
dle and table traverse and the coolant 
cycle. The machine’s 30-tool changer 
makes changes in less than 8.5 sec. The 
table and carriage are mounted on an 
adjustable knee with twin raising 
screws. The table has 8 inches of ver- 
tical adjustment in one-inch increments. 
Specifications of the machine include 
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Production 
Heat 


Treating 
Equipment 


Working with these materials: 


ALUMINUM 
BRASS 
COPPER 
STEEL 
MALLEABLE 
STAINLESS 
CAST IRON 


eoupany 


6545 Epworth Bivd., Detroit 10, Mich. 
Phone TY 4-5700 


44 YEARS OF ENGINEERING LEADERSHIP 


Use Reader Service Card, CIRCLE 69 





9.999 inch spindle travel; 30x16-inch 
table size; 24 x 16-inch table travel; 18- 
inch maximum turret-to-table part 
clearance; 18% x 30 x 16-inch wide 
maximum part size; and 4-inches maxi- 
mum tool diameter. 

Cleereman Machine Tool Corp., 7350 
W. Lawrence Ave., Chicago 31, III. 
Circle 415 


Multiple Positioner 


The Hanna-Powr positioner, an elec- 
trical-mechanical servo device, auto- 
matically positions machine tool slides, 
valves, float levels, doors, hoppergates, 
etc., at any of several predetermined 
positions. The device is available with 
as many as 14 sets of limit switches per 
foot, giving 14 different positioning 
stops per foot. The location of the 
predetermined stop position stations 


can be easily changed by loosening two 
adjustment screws and moving the 
switches. The positioner achieves ac- 
curacies of +0.005 inch. With a two- 
directional motor and a reversing relay, 
it can also be used to operate many dif- 
ferent types of devices. The limit 
switches are rated at five amp but may 
be used at 15 amp with reduced life. 
Hanna Engineering Works, 1765 El- 
ston Ave., Chicago 22, Ill. Circle 416 


Grinding Machine 
Vibration Monitor 


Sensitive to .vibrations as small as 
0.000002 inch amplitude, this electronic 
resonance type vibration monitor can 
be used to flash a signal or to stop a 
machine if preset safe limits of vibra- 
tion are exceeded. It has tunable 
pickup which filters out extraneous 
vibrations through mechanical _reso- 


nance. By use of a channel scanner 
which feeds information transmitted 
from each bearing by individual pick- 
ups into the monitor, the vibrations of 
several bearings or units can be read 
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American Twist Drill Co. 
Detroit, Michigan 
Subsidiary of: 

Cutting Tool Division 
Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island 





TUFF-TUBE 


FIBERGLASS-EPOXY STRUCTURAL TUBING 


Ideal for spacers, racks, mandrels, frames, jigs, and hundreds 
of other tooling and fixture applications. 


* 25,000 psi TENSILE STRENGTH 
%* 20,000 psi COMPRESSIVE STRENGTH 
* LIGHTWEIGHT, only .06 Ibs./cu. in. 
* CORROSION & RUST PROOF 
* SMOOTH SURFACES 
%* EASILY, ACCURATELY MACHINED 
* TOUGH, ANTI-WEAR LAMINATE ‘ 
%* RESISTS HIGH TEMPERATURES Siro 
LIMITED QUANTITIES! ORDER NOW! SAVE $ $! 
SIZE PRICE per LINEAR FOOT WITH QUANTITY DISCOUNTS 


1.D. x 0.D. 1—499 ft. | 500—999 ft. [1000—1999 ft.} 2000 ft. & up 
500 x .550 56 52 48 44 


512x .562 oo 52 48 44 
884x .950 62 1 58 53° 
905x .950 67 62 1 58 53 
920 x 1.000 68 | a. oe 54 
1.000 x 1.093 70 | 65 60 55 
1.250 x 1.344 99 92 85 78 
2.662 x 2.750 1.65 1.53 ] 141 j 


























PLUS MANY OTHER ODD LOTS IN SIZES FROM 14" to 9” DIA. 


SPECIAL! 
Filament wound super-high strength 
cylinders. %” wall, 9” dia., 1 ft. long. 


$6.50 


each 
(less in quantity) 


LAMTEX INDUSTRIES, INC. 
Motor Ave. Farmingdale, L. |., N. Y. 


Use Reader Service Card, CIRCLE 71 
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TOOLS of today 


at the same time. Especially applicable 
to grinding machines, the device keeps 
wheel vibration down to acceptable lev- 
els so that finer finishes and tolerances 
With an accessory 
plug-in attachment, the device becomes 
a portable balancer for correcting the 
condition creating the vibration. 
Stewart-Warner Corp., 1826 Diversey 
Pkwy., Chicago 14, Ill. Circle 417 


Roll Feed 


Series 3.5 roll feed incorporates a 


can be obtained. 


cam clutch, adjustable roller pressure, 
a brake to 
lifter, needle 
reversible clutch, stock guides and an 
adjustable mounting bracket. The lower 


prevent coasting, a roll 


bearings on rollers, a 


in diam and 
produces a nominal 31-inch stock trav- 
el with less than one-third of the full 
roller circumference. No gearing is em- 


feed roller is 3% inch 


ployed. Two series are available both 
having rollers to handle, 3, 5, 7 and 
9-inch stock widths. 

Benchmaster Mfg. Co., 1835 W. Rose- 
Circle 418 


crans Ave., Gardena, Calif. 


Blades for 
Throwaway Milling Cutters 


Throwaway insert carbide milling 
cutters with one of these microfinish- 
ing blades give surface finishes con- 
sistently below 50 microinches rms. De- 
signed for use with cam pin design, 
the blade is inserted in the slot with 
the least amount of runout so that it 
can be positioned anywhere within the 


adjustment range (0.030 inch) of the 
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cam pin. Its cutting edge is parellel 
to the 
away 


where it wipes 
The blades are 


five carbide grades for 


flange 
marks. 


cutter 
cutte! 
available in 
cam pin cutters using 34-inch square 
throwaway inserts. 

Wesson Co., 1220 Woodward Heights 
Blvd., Ferndale 20, Mich. Circle 419 


Stub Boring Tool Sets 


Three stub boring tool sets consist 
of a combination of tools for meeting 
from 
All three sets con- 
micrometer-adjustable 


most requirements in a 
7/16 to 18 inches. 
tain 


range 


flycutter 
bars and tooling. They have bar diam- 
eter-to-length maxi- 
mum cutting performance and can use 
SHSS, TCT or throwaway 
ters. Continuous feed heads for boring, 
facing, back- 
facing, grooving and chamfering op- 


proportions for 


insert cut- 


turning, counterboring, 
erations are included in the two larger 
sets. All sets are available with Morse 
taper, milling machine taper or quick- 
change shanks. 

Giddings & Lewis Machine Tool Co., 


Fond Du Lac, Wis. Circle 420 


Deburring Machine 


Capacity of the Model DB-1616 two- 


compartment barrel is 2 cu ft, each 
octagonal container measuring 16 x 8 
inches. The barrels, lined with 14-inch 
abrasive resistant plastic, are rotated 
by a 4%-hp, 220/440 volt, 3-phase, 60- 
cycle motor. The machine is manually 
operated by a overload 


switch with 


protectors. Its speed is variable from 
13 to 39 rpm. The “Space Saver” ma- 
chine requires 4.8 sq ft of floor space. 

Almeo, Finishing, Queen 
Products Div., King-Seeley Corp., Al- 
bert Lea, Minn. Circle 421 


Precisior 


Miniature Air Switch 
Model 1038S. a 


air switch, is a magnet-actuated device 


Pneumatic miniature 
measuring 11% inches in length and 1% 
‘ach in diameter and weighing less than 
2 oz. Designed especially for use in 
pneumatic circuits where a very low 
actuating force is available, the switch 
has no mechanical linkage or striking 
parts. It can be used in place of elec- 
trical components such as electrical de- 
vices in ordinary service as well as in 
areas where there is an explosion haz- 
ard. Features snap action 
when energized or de-energized by a 


include 


small magnet on a moving member of 
a mechanism, low air consumption and 
maximum Bleed 
rate is 0.05 cfm at 10 psi when de-en- 
ergized and zero when energized. 


pressure of 25 psi. 


Associated Control Equipment, Cora- 


opolis, Pa. Cirele 422 
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Facing and Boring Head 


Internal and external boring, facing 
and_ back facing operations can 
be performed on all 
gray iron to the metals 
this circular facing and boring head. 
It has a 31-inch bore but can also 


spot 
materials from 


exotic with 


bored to fit other size 
boring bars. The unit, 
equipped with a reversing index lever, 
has ten adjustable feeds, both in and 
out, from 0.0025 to 0.025 inch. A hand- 
operated, direct-reading micrometer ad- 
justor, graduated in 0.00l-inch incre- 
ments, permits slide settings from zero 
to 36-inch swing. 

Keller Equipment & Mfg. Co., 2320 
Military Rd., Buffalo, N. Y. Cirele 423 


be sleeved or 


spindles and 


Keyseater 


Intended for cutting keyways from 
g to 2% inches wide and up to 22- 
inch-long parts in both toolroom and 
low production operations, the Model 
25 keyseater utilizes a double solenoid- 
operated four-way pneumatic valve and 
air cylinder hook-up to provide auto- 
matic work table backoff and feed. The 


1 








more 
power at 
the cutter! 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it's needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 
Money.” 


J. A. FAY & EGAN COMPANY 
2303 Eastern Avenue, Cincinnati 2, Ohio 


PLAIN 


AND 
UNIVERSAL 
MODELS 


* Wide range of speed/feed combinations 
for any type material, any type job. 


* Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


* Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


* New 7'4 HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


* Easy-to-reach controls. Handwheels and 
vertical crank disengage avtomatically 
when not in use. 


* New rapid traverse lever within operating 
control area. 


* Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter. 


Use Reader Service Card, CIRCLE 72 











The only one with... 


a positively locked insert 
AND an adjustable chi: breaker 





Now in one profiling tool you can get 
both of the latest design improve- 
ments. Another “‘first’’ from Kenna- 
metal Inc., the new Kendex Profiling 
Tool (A) securely holds inserts dur- 
ing normal cutting, back facing or 
contouring, and (B) permits a wide 
range of chipbreaker adjustment by 
simply turning a dial wheel. 

The main design feature of this 
dramatically new Kendex tool is the 
eccentric pin that holds the insert 
securely in place. Positioned through 
a hole in the insert, this pin, plus 
the top clamp, positively eliminates 
any movement of the insert. 

Just by turning the threaded dial 
wheel, the “‘Dial-A-Breaker’’ pro- 
vides a wide range of adjustment of 


156 


chipbreaker land width. Still another 
feature is the spring plunger that 
raises the chipbreaker when the 
clamp is released, making it easier to 
change, index or invert the insert. 

Performance-proved on job after 
job over a period of months, the new 
Kendex Profiling Tool is now avail- 
able from stock in three holder styles. 
The diamond shaped insert has a 55° 
nose angle, suitable for practically 
any profiling job. It is set in the 
holder at 5° negative side and back 
rake to provide four accurately in- 
dexable cutting points. 

Get the complete story on this new 
profiling tool. Call your Kennametal 
Representative or write KENNA- 
METAL INc., Latrobe, Pennsylvania. 


Use Reader Service Card, CIRCLE 73 




















As the wrench is turned it first rotates the eccen- 
tric pin, forcing the insert back and locking it 
against two walls of the recess. Further rotation 
of the wrench locks the eccentric pin so that it 
cannot loosen during use. 


*Trademark 


The Tool and Manufacturing Engineer 





Two or three heads can be interchanged on 
different style K-Bars for all types of chuck- 
ing machines, semi-automatic lathes and 
other precision boring applications. 


At Gardner-Denver Company... 


This adjustable-head 
KENNAMETAL K-Bar 


replaced 5 “special” bars 


Three bores on an 8620 cast steel 
chuck end previously required five 
special bars. Chatter and inability to 
hold size was a problem. Then the 
Kennametal Carbide Engineer sug- 
gested one Kennametal K-Bar be 
tried for all three bores. 

Although the test setup was not 
ideal (l1l-inch bar overhang), the 
K-Bar conclusively outperformed the 
five bars. Increased machining speeds 
possible with the K-Bar produced the 
outstanding time reduction shown. 





Material: 8620 steel casting 
3-bore operation: 
4.470 bore—.325 depth of cut 
3.720 bore—.290 depth of cut 
3.220 bore—.290 depth of cut 
Actual machining time: 
Original setup 
(5 special bars) 
Kennametal K-Bar 


TIME SAVED PER PIECE 


16.7 min. 
3.1 min. 


13.6 min. 











Depths of cuts were varied from 
.001 to .500 but chatter could not be 
detected. Ask your Kennametal Rep- 
resentative or write us direct about 
adjustable K-Bars with Standard 
Kendex inserts and chip breakers. 
Seven sizes, l-inch to 214-inch diam- 
eters. KENNAMETAL INC., Latrobe, Pa. 


The high rigidity (3 times that of steel) 
of Kennametal K-Bars practically 
eliminates chatter, taper, weaving, and 
drag-out scoring. K-Bars PERMIT use 
of harder grades of carbide inserts, 
faster machining. 

*Trademark 9727 


KENNAMETAL $n. 


Use Reader Service Card, CIRCLE 74 
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keyseater produces keyways with inter- 
changeable form tools that are wedge- 
locked in the reciprocating cutter bar. 
The stroke of the bar, which is guided 
by a bushing in an outboard support, 
can be adjusted to a maximum of 24 
inches by setting reversing stops on a 
rotating plate turned by a 3-hp, 790- 
rpm motor. The table can be tilted to 
machine tapered keyways and the col- 


umn for the overarm support has an 
alternate location to permit cutting key- 
ways opposite spokes in wheels or 
gears. Seven sizes of cutter bars having 
diameters ranging from % to 2%e6 
inches are provided for the keyseater. 
Cutters from 4 to 3 inches wide are 
available to fit the various bar di- 
ameters, 

Star Cutter Co., 34500 Grand River 
Ave., Farmington, Mich. Circle 424 


Portable Package 
Welding Process 


Micro-Wire welding is a semiauto- 
matic or fully automatic low amperage 
electric arc process which continuously 
feeds a small diameter bare wire elec- 





If you 
need lots 
of pipe 
or tube 


.. YODER 
makes the 
mills that 
make it! 








For complete information on 
YODER Pipe or Tube Mills 
. write for the fully 

illustrated, 88 page 
YODER Tube Mill Book 

. . it is yours for 
the asking. 

THE YODER COMPANY 
5525 Walworth Avenue ¢ Cleveland 2, Ohio 


ig ael 


‘VODER Bitanin 


(ferrous or non-ferrous) 


Use Reader Service Card, CIRCLE 75 
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IN AHURRY... 


to get quality threads 
at lowest possible cost 


per salable piece q 


} & L Die Heads! 


The exacting standards applied to 
every J & L die head assure you 
of low cost, high quality thread 
production. 


Every part is hardened, ground 
and machined from premium, 
solid alloy steel. And J & L 
Chasers* are ground in sets to as- 
sure exact spacing from tooth to 
tooth ana chaser to chaser. 


Write for Catalog GL 5701R for 
details on the complete line of 
J & L die heads, chasers, taps, 
chucks and collets 

*Jones & Lamson Thread Chasers 
are guaranteed to produce threads 
to Class III tolerances or better. 


* 


JONES & 
LAMSON 


MACHINE COMPANY 


518 Clinton Street, Springfield, Vermont 


Use Reader Service Card, CIRCLE 76 
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trode into a welding zone shielded by 
Model 


unit includes a 200-amp constant volt- 


a gas. 1259 portable package 
age welder with ammeter and voltmeter. 
feed unit, microgun and 
assembly, gas regulator and flowmeter 


wire cable 
with hose and argon adapter fitting. 
All components portable 
mounting with space for carrying two 


are on a 


cylinders of gas. 
Hobart Bros. Co., Troy, Ohio. 
425 


Circle 


Grinding Fixture 


This grinding fixture can be used 
for cam-relief grinding and drill point 
sharpening. The same cam is used for 
and _ left-hand 


infinitely adjustable and the number of 


right operation. It is 


flutes that can be ground is virtually 


unlimited. The range, when the fixture 
covers 


1-1 /32 


is used as a drill point grinder, 
128 #80 
inches. 

Harig-Steptool Co., 5757 W. How- 
ard St., Chicago 48, Ill. Cirele 426 


sizes from through 


Tracer Lathe 
Toolholder 


Two major problems encountered 
when 1'%-inch long solid carbide dia- 
mond-shaped slugs are replaced with 
indexable lathe toolholders 


inadequate clamping and inadequate 


tracer 


seating of the insert - 
with the Wil-Dex tracer lathe 
iolder. The cutting insert is fastened 
by a cam lock that clamps the carbide 
insert in the insert pocket and locks 


tool- 


| 


are eliminated | 





HOW SMALL 
do you want ’em? 








— l 


Hannifin offers new ‘“‘Midget- 
Air” 200 psi cylinders in 4”, 
1’’ and 1%” bores, double- 
acting or spring-return. Two 
basic models, “‘universal’’ and 
“nose-mounting.”’ Universal 
models come drilled and tapped 
for mounting, or for use with 
any combination of the mount- 
ing attachments pictured. De- 
livery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


ARKER 
ANNIFIN 
CORPORATION 


PNEUMATIC ano Hvyorautic 
SYSTEM COMPONENTS 
N) 


HAN NIFIN 
COMPANY 


A DIVISION 
519 South Wolf Road 
* Des Plaines, Illinois 


Use Reader Service Card, CIRCLE 77 


$299-PH 
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it against the pocket walls, making in- 
sert movement during operations im- 
possible. The indexable diamond-shap- 
ed insert also conducts the heat away 
from the cutting edge, which results 
in longer tool life. The inserts are in- 
dexable four times. Eleven standard 
sizes designed for use with most trace 
lathes are available. 

Willey’s Carbide Tool Co., 1340 W. 
Vernor, Detroit 1, Mich. Circle 427 


Multiple Speed 
Milling Heads 


Designed with a gear train drive, the 
MH-50 series spindle heads give a wide 
selection of speeds for milling ferrous 
and nonferrous materials. They are of- 
fered in two types, each with 20 to 24 
spindle speeds. The first type has 
speeds from 1214 to 1250 rpm and the 
second, from 18 to 1783 rpm. Over-all 
dimensions with the vertical spindle are 
20 x 20 x 54 inches. 
liquid-cooled, 
electric drive motor. 


The heads have a 


constant speed, 50-hp, 
Vertical position- 
ing is obtained through power drive, 
with an inching feed for close approach 
and manual micrometer adjustment. A 


locking system holds the final adjust- 


ment under all operating conditions. 
The heads are designed for either ma- 
chine modernization or new 
installations. 

Onsrud Machine Works, 


18, Ill. Circle 428 


machine 


Inc.. Niles 
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Midget Air Cylinder 


Offered in 34, 1 and 1%%-inch bore 
sizes with standard strokes ranging to 
12 inches in both double-acting and 
spring-return models, the square head 


series “S” Midget-Air 
cylinder — is 


a 200 psi air 
suited to applications 
which demand compact size and mount- 
ing versatility. The one-piece piston 
and stainless steel piston rod are brazed 


together to prevent loosening during 
operation and O-ring seals assure de- 
pendable service at all working pres- 
sures. 

Hannifin Co., 501 S. Wolf Rd.. Des 
Plaines, Ill. Cirele 429 


Rotary Whiteprinter 

The rotary diazo whiteprinter is avail- 
able in three sizes for making white 
of anything that is written, 
printed, typed or drawn on translucent 
material to a width of 42 inches. It has 
a violet-ray tube and a clear, translu- 
cent and unbreakable developing tube. 
Its controls — emergency reverse, vari- 


prints 


able speed and starter — are easily ac- 

Among its other features are 
steel hangers which provide 
ball-bearing suspension and act as 
shock absorbers for the violet-ray tubes; 
sprocket -chain drive 
which assures sharp-controlled repro- 
duction; and a full Y2-hp 


cessible. 


spring 


positive-action 


enclosed 








MAJOR DIAMETER 


MATERIAL: Grey cast iron. 


INSERTED BLADE 


im 


JOB: Bores three diameters; faces two surfaces; cuts one 


chamfer. 
TOOL: 


Eclipse multi-operation carbide tipped inserted blade cutter 


equipped with a replaceable bronze wear stripped pilot. 


RESULT: 


Finer finish, accurate size and absolute concentricity. 


COUNTERBORE COMPANY 


‘1600 BONNER AVE... DETROIT 20. MICHIGAN 
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motor with 15 in-lb torque. The pyrex 
exposure tube can be changed quickly 
from either end by removing the end 
plate. The machine operates on ordi- 
nary 110 volt 60 cycles a-c current. 

Electr-O-Line Corp., 7419 Grand Riv- 
er Ave., Detroit 4, Mich., Cirele 430 


Dual Manifold 
Blow Molder 


This dual manifold blow molding 
machine is capable of molding plastic 
products as large as a 5-gal container. 
Designed to make efficient use of its 
3%%-inch extruder, Model 856 provides 


five tons of clamping pressure at each 
of two molding positions. A two-way 
valve operated by an air cylinder is 
located at the midpoint of the manifold 
to direct the material coming from the 
extruder to one end or the other alter- 
nately. At each end of the manifold an 





develop your angles 


and repeat them! 


ALINA 
SELECT 
rey 
a OD Ba 


drill grinders 


Designed for rapid and accurate 


grinding of: - Twist Drills 


« Sub Land Drills - Step Drills 
« Spot Facing Cutters «- Keyway 


Milling Cutters - End Mills 


« Reamers « Screw Taps 


e Engraving Needles, etc. 


Three models to choose from — No. 01-2 Range .004” thru .080" — 


No. 03-6 Range .012" thru .250" — No. 2-32 Range .080” thru 1.250”. 
Each machine is a complete system built around a planned drill 
point. Increases drill life up to 200% by reducing drill thrust force 
— drills rounder holes to .001” tolerance without bushings or center 
punching — eliminates reaming operations—special sheet metal point, 
ground on model No.2-32 produces round and almost burr-free hole, 
Accuracy and simplicity is built into each machine. 


WRITE FOR ILLUSTRATED LITERATURE, 


<> 
ALINA CORPORATION 


122 East Second St., Mineola, L. I., N. Y. 


Fully equipped showrooms in: Philadelphia Pa. — Detroit, 
Mich. — Chicago, Ill. — Seattle, Wash. — San Francisco, 
Calif. — Los Angeles, Calif. — Toronto, Canada. 


Use Reader Service Card, CIRCLE 79 





orifice opens downward, through which 
the material is extruded in the form 
of a hollow tube, or parison. The two 
halves of the split mold clamp together 
to enclose a part of the parison which 
is then inflated against the chilled sur- 
faces of the mold cavity by an injec- 
tion of compressed air. The entire 
clamping and molding section of the 
machine can be raised or lowered on 
the base and moved front-to-back by 
means of screw-jacks on threaded sup- 
port rods so that the location of the 
die can be adjusted to the openings 
in the manifold. 

F. J. Stokes Corp., 5500 Tabor Rd.. 
Philadelphia 20, Pa. Circle 431 


Torch Cutter for Holes 
Three sizes of the Model ST hole 


cutter permit cutting 90-deg perpen- 
dicular holes up to 18 inches in diam 
in pipe, tanks and flat plate without 
cams, patterns or layouts. The oxygen, 
acetylene torch cutting results in clean, 


burr-free and weldable edges. The ma- 
chine is powered by a variable speed 
electric motor but can be completely 
hand-operated. 

Steffan Mfg. Corp., 1585 S. Lincoln 
Ave., Salem, Ohio. Circle 432 


Alumina Ceramics 


Heat resistance to 3000 deg F, com- 
pressive strengths to 400,000 psi and 
dielectric strength to 250 volts per mil 
are properties of the HT-l series 
aluminum oxide ceramics. Applications 
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include high-temperature welding loca- 
tors, RF heating jigs, gages, wire 
guides, wire drawing dies, brazing fix- 
ture components, high-temperature 
furnace parts, nonmagnetic wear parts, 
chemical pump parts, semiconductor 
tooling, electronic insulators, welding 
shields, abrasive nozzles and valve 
seats. Ceramic parts are available in 
diameters to 10 inches. Standard size 
tolerances are as close as +0.005 inch 
as fired and the parts’ can be ground 
to 0.0001l-inch accuracy. 

Duramic Products, Inc., 426 Com- 
mercial Ave., Palisades Park, N. J. 
Circle 433 


Inclinable 
Punch Press 


Model BT-25—a punch press with 
a die space shut height of 724 inches 
and a 8-inch throat—can be setup for 
any standard punch press operation. 
It is equipped with a single pin, knife 
type clutch and can be easily changed 
from continuous to single-stroke ac- 
tion. Other features are 
adjustable 
tilting 


14-inch long 
V-type ram gibs and a 


mechanism which allows the 


able with three speed ranges, each 
range having 16 speeds. The gear 
change unit, housed in the lower end 
of the machine column, is controlled 
by hydraulic friction clutch and brakes. 
A wide range of tables—three jaw dual 
control, four jaws with embedded and 
inserted independent jaws, flat surface 


chuck with parallel T-slots for 
clamps and additional radial slots— 
provides clamping versatility. The ma- 
chine can handle vertical, side and 
turret heads in any combination. It 
has a maximum turning height of 90 
inches, speeds from 1/5 to 45 rpm and 
a maximum swing with side heads of 
124 inches. 

S & S Machinery Co., 140 53rd St., 
Brooklyn 32, N. Y. Circle 435 


Barrel Finishing Units 


Five different models of the Type LS 
machine for finishing metal parts are 
available with either single or double 
compartments. Barrel sizes are from 21 
inches in diam and 20 inches in length 
to 30 inches in diam and 38 inches in 
length. The unit has a welded channel 





INSPECTION PROJECTOR MAGNIFIES 
FOR ) QUALITY... 


Our inspection projector magnifies cutting edges 
to eliminate the minute angular deflection that 
could cause you costly production losses . . . 
just one of many inspections that account for 


Circle R quality. 


Consult these CIRCLE R Specialists . . . 
BURBANK HACKENSACK NEW YORK CITY 
Production Mach. Seles Inc. The Eoten ( J. ¥. Cremonin (Expert) 
CEDAR RAPIDS INDIANAPOLIS PHILADELPHIA 
McNeo! Teo! & Supply Corp. Donald McIntire General Too! Seles Ce. 
CHICAGO PHOENIX 
Donold Robertson & Co. DiEugenie Teo! Center 
CLEVELAND PITTSBURGH 
ae arty 


Teo! Specialists 


DAYTON MONTREAL PROVIDENCE 
J. R. Kuntz Compony Fred J. McMillen 


DETROIT . ROCHESTER 
J. L. Bradford Associotes The Eoton Compony Jomes 0 Horne 


CIRCULAR TOOL CO., INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


CIRCLE R saws, slitters and combination center 
drills must submit to constant exhaustive inspec- 
tion to work their way to you. They've got to 
prove they can ensure you correct cutting angles, 
long service, and minimal downtime. 


METAL SLITTING SAWS * COPPER SLITTING SAWS * 
KNIVES & ROTARY SHEAR BLADES © 


SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS * JEWELERS SLOTTING SAWS © CUT OFF SAWS * CIRCULAR 


CIRCOLOY STEEL SAWS © SOLID & TIPPED TUNGSTEN CARBIDE SAWS COMBINED DRILLS & COUNTERSINGS CENTER REAMERS 


press to incline to 30 deg. The crank- 
shaft diameter at the main 5-inch 
bronze bearings is 24% inches. The 
die bed measures 12 x 21 inches and 
has an opening of 5 x 8 inches. Power 
is supplied by a 400-lb, 28-inch-diam, 
1-inch face, flywheel. Standard stroke 
is 214 inches, with other strokes of 
14 to 4 inches available in 14-inch 
graduations. The machine requires a 
2-hp motor. 

Alva Allen Industries, 1001-15 N 
3rd St., Clinton, Mo. Circle 434 


Vertical Boring and 
Turning Machine 


One feature of the Morando VK ver- 
tical boring and turning machine is its 
integrated spindle construction which 
makes a single unit out of the driving 
gearwheel, flange and crown. The ma- 
chine has tapered roller bearings located 
at both ends of the spindle and is avail- 
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iron framework, hard maple _ barrel 
liners, a guarded chain drive, a vari- 
able speed motor, an unloading tray 
door 
latches. Identical 
for finishing 
metal parts are those for definning plas- 


tic parts except that the barrels of the 


and sereens and a_ removable 


with quick-opening 
to the 


units designed 





USE READER SERVICE CARD ON PAGE 
183 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





fabricated of ‘“e-inch 
Both the finish- 
ing and definning units can be fitted 
with a variety 


definners are 


reinforced wire mesh. 


of drives. Horsepower 
ratings range from 1% to 1. 
Tumb-L-Matic, Inc., Stamford, Conn. 


Circle 436 


Welding Unit 


This unit is capable of welding as 
many 300 minute, 
lapping for hermetic sealing. Its head 


as spots per over- 
can be adjusted to spot a ring of welds 
in a 3-inch radius. Designed for weld- 


ing metals as thin as one mil, the unit 





SET-UP and 
HOLD-DOWN 
TOOLS 


bil 


ARMSTRONG ARMSTRONG ARMSTRONG ARMSTRONG 
PLANER JACK BRACING JACK VERTICAL JACK ADJUSTABLE 
STEP BLOCK 


ARMSTRONG “T” SLOT BOLT 


ARMSTRONG 
c= T” SLOT NUTS 


ARMSTRONG ARMSTRONG 
NnuTs WASHERS 


ARMSTRONG 
UNIVERSAL 
ADJUSTABLE 
CLAMP 


ale I 


ARMSTRONG 
SET-UP WEDGES _ 


ARMSTRONG : ARMSTRONG ARMSTRONG 


PLAIN CLAMP SCREW HEEL GOOSE NECK 


CLAMP CLAMP 
APMSTRONG WN 


DOUBLE FINGER ARMSTRONG ARMSTRONG 
cLame FINGER CLAMP vu" CLAMP 


ARMSTRONG 
SLOT CLAMP 


Whatever its shape, a work piece can be quickly, 
easily and safely set up on any T-slotted table with 
ARMSTRONG Set-up Tools. Comprising a com- 
plete “system” of supporting and holding devices 
in all essential sizes, ARMSTRONG Set-up Tools 
usually pay for themselves on the first job and con- 
tinue to lower costs for years to come. 


Save Time: Keep costly machines and high priced 
men producing—save time otherwise lost while op- 
erators rummage in the scrap box for materials with 
which to devise makeshift set-up methods. 


Prevent Breakage and Spoilage—correctly de- 
signed, machined from special steels or drop forged 
and heat treated, they are extremely stiff, strong 
and reliable. 


Increase Accuracy —hold work rigidly and support 
it fully regardless of shape. 


Prevent Accidents—end risk of set-up failure with 
resulting tool breakage, damage or personal injury 


Increase Profits—by reducing down time, increas- 
ing man hour output, assuring accuracy, 
ARMSTRONG Set-up and Hold-down Tools cut 
costs and build profits. They are part of every 
properly equipped tool room and shop. 


Your Local Armstrong Industrial Dis- 
tributor carries a good stock of Set-up 
and Hold-down Tools. He offers you 
quick, efficient service on these, as well 


as other, quality ARMSTRONG Tools. 


ARMSTRONG BROS. TOOL CO. 


w ARMS 


TRONG AVE ° HICAG J ee 


Use Reader Service Card, CIRCLE 81 
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has a maximum welding pressure of 
60 lb. The unit automatically shuts off 
if the path of the 
structed. 

Statham Instruments, Inc., 12401 W. 
Olympic Blvd., Los Angeles 64, Calif. 
Circle 437 


electrode is ob- 


Compact Die Sets 


These die sets are available in three 
6 and 7 

The line 
nine sizes with over-all 


lengths—5, inches—and_ two 
shank 
ot 


from 6 x 4 inches to 


sizes. entire consists 
dimensions 


15 x 12 inches. 


The sets are shipped “knocked down” 
to enable the user to spot the die sec- 
to drill or the die 
holder before the pins are installed. 

Wheatley Economy Die Sets, Inc.. 
1627 W. Fort St., Detroit 16, Mich. 
Circle 438 


tions or machine 


Small Parts Welder 


Small components and delicate parts 
thin gage material 
the Model 369B 
Included with the 
ard equipment are a 
diaphragm 


of 


with 


can be welded 
welder. 


stand- 


bench 
machine 
table mounted 
electrical 


as 


head, and 


a-c 
pneumatic controls and a_ welding 


transformer. The electrode force is ob- 
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For, Precision “Threading, and Forming 





<< 


tained by means of the diaphragm 
within the 1-1/16-inch ID cylinder. One 
or more assemblies can be built on 
the machine base for making more 
than one weld per assembly with dif- 
ferent electrode setups and weld set- 
tings. In addition, the design of the 
weld platens permits inserting electrode 
holders at right angles to the horn. 
The welding head has a 1-3/16-inch 
stroke and a 3-inch throat depth. The 
electrode force adjusts from 2 to 38 
lb and the electrode size can be varied 
from 1% to 14 inch. The unit is easily 


changed from spot to projection weld- 

: Thread Ro in 
Sciaky Bros., Inc., 4915 W. 67th St.. 

Chicago 38, Ill. Cirele 439 

Six-Spindle Machine 


Turret Drill 
This six-spindle bench model turret | The Reed B150 Cylindrical Die Thread Rolling Machine 


drill provides automatic power feed and 
turret indexing. Its controlled infinite- ‘ te: 
ly variable power feeding has pre- | range of capacity and versatility meets the demand for 


selected individual spindle speeds which both the small lot as well as mass production. 
automatically shift. Individual depth 


is a rugged general purpose two die machine. Its wide 


The Standard B150 Machine is 
arranged for multi-revolution dies with 
servo cam controlled in-feed oper- 
ation. Work diameter capacity is 
from 3%” to 5”. 


The B150 Machine may be arranged 
for high speed production by the 
addition of automatic work handling 
equipment and single revolution dies. 
Work diameter capacity is 36” to 1” 


Write for Machine Bulletin B-150-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
HOLDEN, MASSACHUSETTS, U.S.A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Philo., Pittsburgh, St. Louis, Syracuse, Toronto 


Use Reader Service Card, CIRCLE 82 
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stops are provided for each spindle to 
permit rapid traverse to the work and 
limit the depth of cut. Three modes 
of operation — manual, semiautomatic, 
and fully automatic — give the machine 
added versatility. 

Burgmaster Corp., 15001 S. Figueroa 
St., Gardena, Calif. Circle 440 


Bore Gage with 
Interchangeable Heads 


Instead of dial indicators, this bore 
gage uses interchangeable gaging heads, 
reading directly in 0.00002, 0.00005 or 
0.0005 inch. These heads may be inter- 
changed within a range from 0.059 to 
32 inches in diameter. They use a lever 


principle for their amplifying mechan. 
ism instead of a gear principle. Meas- 
uring pressure is transmitted by means 
of a ball rolling over a plane sapphire 
surface. The measuring accuracy is 
maintained within a fraction of one 
graduation of 0.00005 inch for the life- 
time of the instrument. Extensions for 
deep bores up to 80 inches additional 
depth are available and, for measuring 
bores at hard-to-get-at places, either 
right angle attachments or right angle 
bore gages can be furnished. A com- 
parator stand can be used to increase 
the speed at which mass-produced 
small parts can be checked. 

Mahr Gage Co., Inc., 274 Lafayette 
St., New York, N. Y. Cirele 441 
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REDCO /meSwing look 


ADJUSTABLE V-BLOCK 


DRILL JIG 


Saves Set-Up Time— 
Increases Output 


Here is a versatile and accurate V-Block 
that makes center and off-center drilling, 
tapping, and reaming easy and precise. 
Four-way V-block adjustment simplifies 
handling a wide range of work. Fast, 
easy positioning and clamping speed pro- 
duction. A centering locator plug and T- 
slots in the mounting surface plates assure 
fast, easy, on-center adjustment. Drill ca- 
pacity #80 to %" diameter. Handles stock 


! 


from 4" to 2” diameter. 


Precision- Mounted 
Clamp Plate 


Interchangeable \ 


Adapter Bushing 


Adjustable - ) 
90° V-Block 4 Plate 


os Easy 
. Clamping 


~ 


Adjustable 
Mounting 


Stock Stop 
Mounting 
Holes 


Base 
Precision 
Ground 





TRUE-CENTER ADJUSTABLE 
TOOL HOLDER 


The REPCO Adijustable 
Holder is a precision- 
built tool, having two- 
piece construction which 
provides fost odjust- 
ment of the main body 
to compensate for as 
thuch as “2” machine 
misalignment. Cuts 
down on tool wear, 
breakage, ond scrop. 


TWO-PIECE 
VISE SET 


& , 


Save time with this versatile 2-Piece Machine Vise Set. 
Use as general-purpose vise, angle-block, or separate 
clamping device. Opening limited only to length of ma- 
chine base. Light, accurate, rigid. Two sizes: 6” and 8”. 





CHUCK JAW 
TRUING-RING SET 


This Ring Set saves time, 
cuts cost of boring jaws. 
With correct diameter 
rings at hand, you gain 
hours of productive 
time. Plated rings range 
from 1” to 4” by Vo” 
increments. Handy peg- 
type rock keeps rings 
in place. 








COMBINATION 
LIVE-CENTER SET 


Heavy-duty live cen- 
ter plus six inter- 
changeable adapt- 
ers, ranging from a 
point to 6%" dio. 
bell. Soves costly set- 
up and machining 
time necessary to 
make large-diam- 
eter centers. Straight 
and vorious taper 
shanks available. 


Write for complete information—Exclusive agent territories open. 


ROCKFORD ENGINEERED PRODUCTS CO. 
2334 23rd Ave., Rockford, Illinois 
Use Reader Service Card, CIRCLE 83 





Milling Spindle and 
Slide Assembly 


Designed on “building block” prin- 
ciples, the illustrated 20-hp motorized 
milling spindle and slide assembly has 
seven speed changes from 70 to 750 
rpm. The spindle performs the major 
cutting operation on a machine for 
milling the curvature in mill rolls while 


the rolls remain mounted in their hous- 
ings. The rolls are driven in pairs and 
the machining operation is done in one 
rotation of the roll. Depths of cut vary 
from a light finish cut to 0.125 inch. 
The dovetailed: slide—equipped with a 
micrometer dial, gage bars and vernier 
scales for setting the cutter position 
has a 14inch movement and motor 
driven power traverse with disengaging 
clutch for final manual setting. 
Standard Electrical Tool Co., 2499 
River Rd., Cincinnati 4, Ohio. Circle 442 


Unsymmetrical 
Parts Loader 


Unsymmetrical parts such as trans- 


mission clutch gears can be gaged for 
size before entry into the input chute 
with the Red Ring automatic loader. 
This slide type loader can also be 
used to feed and unload parts from 
rotary gear shaving or gear tooth hon- 
ing machines. The gear on the end 


of the part is passed between two mas- 
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ter gears where the shaft portion of 
the gear rests on the radial fingers of 
the lower master gear. The loader 
operated by an air cylinder that ac- 
tuates a slide—feeds the part into the 
machining position, clamps it between 
centers, processes it in a controlled 
machining cycle, unclamps the part and 
carries it into an exit chute. 

National Broach & Machine Co., 5600 
St. Jean, Detroit 13, Mich. Circle 443 


Tubular Riveter 
Applications of the Model SMR Elec- 


trorivet include work on radio chassis, 
equip- 
ment, instruments, toys and _ switches. 
An electric 


small speakers, photographic 
hopper fed 
riveter, the machine has automatic feed- 


bench type, 


ing of as many as 60 parts per minute, 


a maximum impact of 3500 lb, a 4 
inch throat, a 1‘4-inch stroke and a 
7-inch shut height. It uses a 115-volt 
outlet and completes 144,000 work 
cycles on 1.3 kwhr of electricity. Its 
operation is all-electric. 

Black & Webster. Inc.., 
Mass. Circle 444 


Bench Model Vibrator 


Designed for finishing small and 
delicate parts, the Model 610 vibrator 
is equipped with a 6 x 10 x 8-inch 
bowl which, with its 44-cu ft capacity, 


Watertown, 


can hold 35 lbs of parts or media. A 
34-hp motor drives a variable shaft 
with a variable pitch pulley. Speeds 
range from 700 to 3500 vpm and the 
changing the 
position of counterweights on the shaft. 

Lord Chemical Corp., 2068 S. Queen 


St.. York, Pa. Cirele 445 


amplitude is varied by 


Horizontal 
Broaching Machine 


Although it is designed for external 
or internal broaching on a high pro- 
duction basis, the universal horizontal 
broaching machine is also practical 
for short run jobs. Hydraulic power 
is supplied to the machine by a unit 
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consisting of a pump; a 220/440, 3-hp, 
60-cycle motor; a pressure valve; a 
solenoid-operated 4-way valve; a speed 
control valve; and a hydraulic fluid 
reservoir. The machine is available in 
capacities of 1, 2 or 3 tons, stroke 
lengths to 72 inches and ram speeds 
from 40 to 100 fpm. 

Ty Miles, Inc., Box 446, Elmhurst, 
Ill. Cirele 446 


Diamond Grinding Pins 


Available in cylindrical shapes in 25 
diameter sizes from 0.2 to 0.5 inch, 
these diamond grinding pins can be 
used for many operations on steel, 
ceramics and carbides. In the smaller 
size range, the pins are graduated 
in size in 0.0l-inch intervals, enabling 
a maximum size shaft to be used to 
insure greatest accuracy by minimizing 
the possibility of whip. 

Titan Tool Supply Co., 1419 Hertel 
Ave., Buffalo 16, N. Y. Circle 447 








t 


Rol-Di-Feeds 


selected by 
Eastern Tool & Stamping Company 


for VERSATILITY! 


The 9” Rol-Di-Feed feeds up to 9” 
on each press stroke. The 12” Rol- 
Di-Feed up to 12” per stroke. These 
are but two of 15 dependable 
Dickerman Feeds that are available 
off-the-shelf for immediate delivery 
to solve practically all of your press 


H. E. DICKERMAN MFG. CO. 


New plant of Eastern Tool & Stamping Co. 


ak te 
on Sie 


OTR RE ARE Se 


ee Gee re ee 9 
hg Re 5 ONE 


a ; oe? 


Dickerman 9” Rol-Di-Feed handles 
brass stock .064 thick and 8” wide 
with dependability, hour after hour. 
Draw of 2” is required on this box 
shaped piece part. 


feeding production problems speed- 
ily, dependably. And versatility of 
Dickerman Feeds makes them in- 
terchangeable on job after job. They 
feed deep drawing dies, progressive 
dies, piercing or blanking dies with 
equal ease, accuracy and economy. 


Send for literature and 
prices on 15 Dicker- 
man stock feeds today! 


101 Albany Street, Springfield, Mass. 
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Multipoint 
Drill Grinder 


Both general and special points can 
be produced with the Model DG-1 drill 
grinder by adjusting the 4% to l-inch 
drill holder. The holder can be swiveled 
to any point angle between 60 and 180 
deg and set for minimum, maximum or 
normal relief angles. It has an adjust- 
able stop for limiting its swing for 
three and four lip drills and its mount- 





LOCATION 
TOLERANCES 
OF .0004' 


Gain accuracy—Save time— __ tion within .0004”. Nationally 
Avoid errors in loading or un- known customers find Speedgrip 
loading work from fixtures! locators indispensable for holding 
Speedgrip expanding locators are required tolerances! Assures eas- 
guaranteed to repeat fixture loca- ier loading and unloading of work. 





No. 0 Speedgrip Locator with 
cam lever actuation. With 
corresponding bushings, this 
locator will accommodate 
bores from 1/2” to 3/4” dia 








No. 2 Locator with hand knob 
actuation. With expansible 
bushings, this locator can be 
used for bores from 1” to 2” dia. 


ESE 











This No. 5 locator can be supplied for either wrench or 

draw bar actuation. Has precision ground pilot on under side 
of flange for mounting to fixture. With expansible bushings, 
this locator can accommodate bores ranging in size from 5” 
to 11” dia. Locators, with various means of actuation 

can accommodate bores, ranging from 3/8” to 11”. 


Some Open Territory + Dealer inquiries Invited 


Panera 
eee Bde aa 


Pa ol lend Division of ERNEST, HOLDEMAN & COLLET, INC. 


technical details. Elkhart indiana 
’ 
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ing can be moved with a handwheel 
to make use of the wheel corner for 
step, subland, split point and modi- 
fied split point drills. The machine, 
available for either wet or dry grind- 
ing, works on the conical grinding 
principle. 

Hammond Machinery Builders, Inc.. 
1661 Douglas Ave., Kalamazoo, Mich. 
Circle 448 


Program-Controlled 
Drilling Machine 


Among the features of the HT-40 
drilling machine are automatic work 
positioning and program control of the 
operation. The machine is equipped 
with a two-axis point-to-point pesition- 
ing table. Leadscrews control the table 
movement through 14x18 inches of 
travel and two steel tapes, indented 
during initial setup, control table loca- 
tion. Containing only simple electric 


components, the table is accurate to 
+0.001 inch. Spindle runout is less 
than 0.0005 inch. The drilling informa- 
tion center, mounted on the sliding 
head, contains all electrical controls for 
both the table and the machine. Writ- 
ten instructions for each machining 
function in the work cycle are given 
to the operator through a prompter 
window. 

Sibley Machine & Foundry Corp.. 
206 E. Tutt St.. South Bend 23. Ind. 


Circle 449 


Linear Motion 
Potentiometer 


This %%-inch-diam linear motion 
potentiometer can be used in continu- 
ous process instrumentation or direct 
read-out devices relating to speed, feed 
thickness and gaging controls; in feed- 
back systems for programming machin- 
ing operations; and with the fluid flow 
rate and pressure controls of hydraulic 
systems. Its resistive element embodies 
a track of conductive plastic integrally 
molded to a phenolic base. Character 
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ized by low electrical noise and an 
ability to resist vibration and shock 
loading, the potentiometer is designed 
to withstand as much as 1000 volt rms 
without dielectric failure. It has elec- 
trical output accuracies of +0.5 per- 
cent and element resistance ranging 
from 1K to 20K ohm. 

Markite Corp., 155 Waverly Pl.. New 
York 14, N. Y. Circle 450 


Trimming Press 


Capable of operating speeds to 1300 
ipm, this 30-ton, four column hydraulic 
trimming press has a 240-ipm feed and 
a 790-ipm return. Its soft shearing ac- 
tion—a squeeze rather than a blow— 


results in clean accurate trims, reduces 
danger of die damage and minimizes 
rejects. The machine has a 20-inch 
stroke and a 30-inch gap. Included 
with the machine are a 20-hp motor 
and a 3l-gpm pump. 

F innifin Co., Des Plaines, Ill. Cirele 
45? 


Seif-Setting 
Optical Level 


Even when the telescope is tilted, 
the Autoset optical level automatically 
maintains a level line of sight. It has 
a repetitive setting action closer than 
1 sec of arc. Oscillation of the prisms 


is eliminated by an air-damped piston 
which also limits swing to +20 min. 
The instrument reads directly to 0.001 
inch over 44 inch within a focusing 
range of 6 feet to infinity. 

Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5. Ill. Circle 452 


January 196] 


Digital X-Y Plotter 


Accuracy of +0.001 inch on a 48 x 
48-inch working surface is _ possible 
with this automatic digital X-Y plotter. 
Since it is operated on a digital meas- 
urement basis instead of a percentage 
basis, warm-up time and possible drift 
are eliminated. Plotter inputs can be 
from punched cards or paper tape, key- 
board or magnetic tape. Slewing speeds 
are 0.004, 0.08, 0.8 and 4 ips. The 
print head has eight individually op- 
erated print wheels and a pin to punch 
the precise location of the plotted point. 
Each print wheel carries 12 symbols. 

Gerber Scientific Instrument Co., 89 
Spruce St., Hartford, Conn. Cirele 453 
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Adjustable Drill Head 


Multiple- spindle drilling of large 
holes in hard-to-machine material can 
be performed with this double-eccentric 
adjustable drill head. Illustrated is a 
two-spindle head with template built to 
drill 2-inch-diam holes in solid steel 








Dies cost less to build, less to buy 


when you specify 


! 


RING Punches and Dies 


Check your in-shop estimates. Then 
check Ring prices. Figure the extra 
savings in reduced die assembly time 
...and you will see how you can econo- 
mize with Ring, yet retain quality. 
RING or SOLID HEAD type punches 
in stock...round, oblong, square, rec- 
tangular, slug ejector, pilot, blank. All 
punch points ground to specified deci- 
mal sizes at no extra charge. Ring or 
press fit type dies from stock with hole 
sizes to proper clearance for the mate- 
rial to be punched. SPECIALS in choice 
of steels, to your specifications. 
WRITE Dept. E for New Catalog of 
headed and Ring punches and dies, 
ejector punches, shoulder and bevel 
quills, and stripper guide bushings. 


RING PUNCH & DIE DIVISION 


OF THE PRODUCTO MACHINE COMPANY 
JAMESTOWN, NEW YORK 


PRODUCTO 
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forgings. Each spindle of the Super- 
H-D head adjusts within a radius of 7.2 
inches about the drive and a maximum 
center-to-center distance of 22.4 inches 


Dual Recess Toolholder 


This clamp type recess toolholder 
can simultaneously cut an internal and 
external groove on the end of a part. 
For use with multiple spindle bar and 


chucking machines, it mounts on the 
main toolslide and is actuated by a 
drawbar. The depth of cut, externally 
and internally, can be independently 
adjusted. The device is furnished with 
a single reversible tool setting gage 
and a tapered gib for take-up adjust- 


ment. 
Screw Machine Tool Co., 17565 
Swift Ave., Detroit, Mich. Circle 455 


is possible. The ball bearing construc- 
tion and heat-treated and hardened 
steel gears and spindles used in the 
head are readily adapted to carry ex- 
ceptional loads. The head contains #5 


Micrometer 
Depth Gages 


No. 443 series micrometer depth 
gages are designed with a short half 
base to facilitate depth gaging close 
to shoulders or between obstructions 
where ordinary full base gages will not 
go. They are available in three size 


Morse Taper spindles. 
Thriftmaster Products Corp., 1048 N. 
Plum St., Circle 454 


Lancaster, Pa 


ranges: 0 to 3 inches with three rods; 
0 to 6 inches with six rods; and 0 to 
9 inches with nine rods. The sleeve 
and thimble on the gages have a no- 
glare finish. Graduations are in 0.001 
inch. 

L. S. Starrett Co., Athol. Mass. Circle 
456 


Riveter Head 


This spin-impact, peening type rivet- 
er head can be mounted vertically, 
horizontally or at an angle on a cog ‘mn, 
pedestal, panel or made partr;, a 


MILBAND 


Band Saw Machine Tool 


Blade Control Engineering +x 
at EVERY Critical Point gives you 
LONG BLADE LIFE! 


22” Blade Wheels * 15%” Pivot Span 
Blade Twist Only 30° * Rigid Guide Arms 
Rugged Construction, Eliminating Destructive 
Vibrations 


THIS FREE CIRCULAR WILL GIVE YOU ALL 
THE COST-CUTTING FACTS! 


Write for this 6-page circular. See for yourself 
how the MILBAND Machine is engineered 
for fast cutting, long blade life and low per- 
cut. costs on heavy-duty sawing with high 
speed steel band saw blades. At the same 
time, ask us to arrange a demonstration and 
let us show you how a MILBAND can save 
time and money on your toughest jobs. 


THE HENRY G. THOMPSON & SON CO. 


Chapel & Dill Streets, New Haven 5, Connec 


Saw Specialists for 85 Years 


ticut 
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special-purpose tool assembly. A small 
motor rotates the air-operated piston, 
resulting in a rapid succession of peen- 
ing blows by the rotating tool. 

Hill Machine Co., Rockford, Il. 
Circle 457 
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Device for Detecting 
Surface Irregularities “NO OTHER HEAD 
Irregularities on practically any type OFFERS SUCH RANGE 


of surface can be measured and re- 
corded with the Proficorder and its ac- 
cessory, the internal linear pilotor. This 
electromechanical instrument is being ON THE 
used on metals, plastics and glass. A 


ux 
4-inch wide strip chart on which ver- PRODUCTION LINE 


JARVIS 
UNIVERSAL JOINT 
MULTIPLE SPINDLE 

HEADS 


* For example, you can add to 
the basic head one or 
more of 20 optional 
accessories (such as Spindle 


. . a mblies, Spindle 
tical readings are magnified many Assemb Spi 


thousands of times and horizontal read- Cluster Pate, Base Plate, 

ings many hundreds of times permits Guide Roch, easter daa ; ; 

checking of flatness, roundness, wavi- the ee of a particular job. 

ness, roughness, flaws and total profiles. With Jarvis _Heads you have a 
Micrometrical Mfg. Co., 3621 S. greater selection of parts and acces- 


State Rd., Ann Arbor, Mich. Circle 458 sories. A buy-only-what-you-need, 
custom-built head without having to 


pay the high cost of regular custom 








designed heads. Universal joints are 


Micropositioner of an advanced structural design which feature: low deflection 
Model 200 micropositioner has three rate; superior fatigue resistance; greater overload capacity and longer life. Joints 
Br cess seis whieh oan 2 have a snap-on feature and can be slipped off the spindle without use of tools. 


ee eee eee EXCLUSIVE JARVIS FEATURES | NO NEED TO INVENTORY 
gr crothyalireg ve sagrecdesenie ss vb Cut-away view (below) reveals high | SEVERAL FIXED HEADS 
plates contain holes for mounting tool- : : ; 
ing or other devices or mounting onto cog, Tet welget cluninam aiey 
castings, heavily ribbed for durability; 
gears and spindle drivers run in ball 
bearings, have more than thrust load 
capacities; idler gears mounted on 
heavy duty needle bearings running on 
specially heat treated steel studs; adjust- 
able outrigger arms locked in position 
with threaded studs located in double 


&£ [ = 
“T” slots for positive Ca iB 
r) 


positional settings. 


t 7 
| * DOUBLE “T” SLOTS, tio & 
other equipment. The unit provides NOT FOUND ON =—4]p* 


positioning in three planes—X, Y and MOST OTHER 
Z—and can be used to control the HEADS, ADD 
movement of either a part or tool dur- RIGIDITY 
ing manufacture. It has a range of 
0.5 inch in the horizontal vertical 
planes. | 

Kulicke & Soffa Mfg. Co.. 1234 Cal- , i SEND TODAY FOR COMPLETE DETAILS 
lowhill St., Philadelphia 23, Pa. Circle 
459 


Head converts easily to a fixed head 
by adding a Jarvis Spindle Cluster Plate 
(shown below) which can be jig bored, 
by you or by us, to locate spindles to 
suit hole spacing required. Cluster Plates 
will aid in reducing setup time and will 
assure correct setup each time. 


a 


JARVIS CORPORATION, 
30 Pease Ave., Middletown, Connecticut 


__Send U.jJ. Multiple Spindle Head Catalog 





Name Title 





Tempering Furnace 


Company 





Type OLB series Bell-Temp atmos- rae) Tle) Patel * 
phere furnace is used for bright tem- Street 
pering stainless steels and for other 
heat-treating applications. Within its 
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ugele) By of today 


bell type insulating outer shell, which 
is lifted during the 
a sealed retort enclosing the work load. 
baffles and 
Two models are stand- 
workbaskets with a 13. 
inch diam and 17-inch depth and the 


cooling cycle, is 
heating elements, forced 
convection tan. 
ard, one for 
other for 24-inch deep, 17-inch diam 
workbaskets. The temperature range of 
the furnace is from 250 to 1250 deg F. 
C. I. Hayes. Inc., Cranston, R. I. 
Circle 460 
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Variable Speed Drive 


Speeds possible with the variable 
drive range from 180 to 1800 rpm when 
using a 1800-rpm motor or from 120 
to 1200 rpm when using a 1200-rpm 


motor. The unit has a four-speed trans 


So it doesn’t break---So what?? 


So we can bend a Maxvet High-Speed-Edge 
Hack Saw Blade double, 


Does this prove anything? 


and it won't break 


Let’s see if it does. When you buy a box of hack 
saw blades, you expect each blade to have a 
reasonable cutting life. For example, take an 
ordinary blade that costs $4.00, and you expect 
t to produce 2000 sq. inches of accurate cutting- 
off before it is discarded. Would you be willing 


to pay $8.00 for that same blade? You will, if it 


breaks halfway through its expected life 


Bending a Marvet High-Speed-Edge Hack 
Saw Blade to demonstrate that it is truly un- 


breakable proves the point that you get every 


ARMSTRONG-BLUM MANUFACTURING CO. 
5700 West Bloomingdale Avenue « Chicago 39, lilinois 


square inch of blade life you pay for when you 
buy MARVEL Blades. 


Safety to both operator and machine, plus 
maximum blade life, seem like value enough 
from this remarkable blade. However, these 
MARVEL Blades give you even more, for they 
will cut faster, with greater accuracy because 
they can be safely tensioned more taut in your 
machine than ordinary “breakable” blades and 


are therefore more rigid to resist deflection. 


Cost? Unbreakable MARVEL High-Speed-Edge Hack Saw 
Biades are priced competitively. Use MARVEL Blades 
consistently with complete confidence because they have 
no equal for value. Leading Industrial Distributors stock 
and sell MARVEL. Ask yours today 


POMP RVEAWs 
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A control wheel regulates the 
output shaft to the desired speed and 
a pointer indicates on a calibrated plate 
the rpm speed at which the output 
shaft is turning. 

Lima Electric Motor Co., Inc., 
Ohio. Circle 461 


mission. 


Lima, 


Rapid-Curing 
Epoxy Adhesive 


Cure time of this formulated resin- 
hardener adhesive system is 60 sec at 
room temperature or 45 sec when an 
infrared lamp is used. It is ideal for 
meter-mixing-dispensing units in pro- 
duction line work. Since its applica- 
tions include bonding metal to metal, 
plastic to metal, plastic to plastic or 
any other porous or nonporous sur- 
faces, it eliminates many soldering op- 
erations. 

Allaco Products, 238 Main St., Cam- 
bridge 42, Mass. Circle 462 


Gage Extensions 


Four extensions for the Truarc loca- 
tion gage increase the gage’s range for 
measuring the distance from the outer 
wall of a beveled or rectangular groove 
to a plane of reference from 0.4 to 1.4 
inches to from 1 to 11 inches. They 
are 1, 2, 3 and 4 inches in length and 
may be used individually, in combina- 
tions of varying length or with all four 
attached to the gage spindle. Knurled 
ends facilitate attaching and removing 
the extensions from the gage. 

Waldes Kohinoor, Inc., 47-16 Austel 
P1., Long Island City 1, N. Y. Circle 463 


Multi-Angle 
Drill Unit 


Type A drill unit has unlimited 
mounting flexibility to handle angle or 
off-line drilling jobs. It has a drill 
capacity of 14 inch in steel and any 
length stroke can be setup to its full 


t-inch capacity. The unit has a two- 
way air cylinder which provides both 
feed and return of the spindle. 

Commander Mfg. Co., 4225 W. Kin- 
zie St., Chicago, Ill. Circle 464 
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A new ceramic-mold 
technique for 
strength, 


metal casting 
manufacturing high- 
close-tolerance tool, die and 
structural components has been devel- 
oped by Shaw 
Process Develop- 
The 
provides 
economi- 
cal production of 
complex shapes of 
virtually any size. In 


ment New Ceramic 
Metal-Casting 


Technique 


Corp. 
process 


for fast, 


practice, it has 
been found that conventional hot-work 
steels such as D-5, H-11, H-13 and H-21 
are ideally suited to the process, al- 
though they present difficulties when 
machined conventionally. 

Advantages of the technique stem 
from a special ceramic material used 
in production of the mold. This ma- 
terial introduces the phenomenon called 
“microcrazing’—a network 
fissures 


of minute 
through which air and gases 
can escape. This eliminates the porosity, 
inclusions and surface cracks normally 
found in conventional casting. 


A new coating, Cermet N16, has been 
developed by North American Avia- 
tion’s Columbus Div. to protect metals 
used at temperatures ranging from —65 
through 2000 F. 
Providing com- 

inexpen- 
protection, 
the coating is 
adaptable to such 
metals as low-car- 
bon steel, tool steel, cast steel, enamel- 
ing iron, cast iron, copper, stainless 
steels, and the exotics. 


Elevated 
Temperature 
Protection 


parative 
sive 


An X-ray diffraction method has been 
developed at the National Bureau of 
Standards to measure intragranular 
misorientation in metals. To date the 
méthod has been used 
to derive numerical 
values for this struc- 
tural parameter in 
cartridge brass speci- 
mens. The data ob- 
tained indicates that some of the 
misorientation induced by plastic de- 
formation in tension disappears after 
compression. Experimental results of 
this work will be used in Bureau re- 
search on metal fatigue and in study- 
ing the mechanical properties of metals. 

The grains or ~~stallites of which 
an ordinary po,, illine metal speci- 
men is composed :iay become misori- 


X-Rays Measure 
Intragranular 
Irregularities 


January 1961 


ented when very small amounts of plas- 
tic strain are applied. This misorienta- 
tion has been qualitatively determined 
in studies of metal structure; however, 
only a few quantitative measurements 
have been obtained, and these required 
techniques of considerable complexity. 
To devise a simpler technique of quan- 
titative measurement, C. J. Newton and 
H. C. Vacher of the Bureau’s mechan- 
ical metallurgy laboratory 
the present investigation. 


undertook 


New uses for liquid carbon dioxide 
as a coolant in industry have nearly 
doubled its production in the past five 
years, while output of harder-to-handle 
dry ice has 
dropped off. Car- 
dox Div. of Chem- 
stron Corp. a 
company produc- 
ing both types of 
carbon dioxide at- 
tributes increased consumption of the 
liquid to the demands of modern auto- 
mation. In many instances, new devices 
and more efficient equipment have made 
it possible to introduce liquid carbon 
dioxide into processes where dry ice 
normally would be used. This has re- 
sulted in increased ease of handling 
and cost savings. 


Uses Mount for 
Carbon Dioxide 
in Liquid Form 








ABOVE: Model 175 is a self-contained, hydrau- 
cic powered marking machine that's ruggedly 
constructed and performance proved. This gen- 
eral purpose machine is designed for heavy 
duty numbering, lettering and knurling. Adapt- 
able to a wide range of marking applications 
with GTS special fixtures. 


ABOVE, TOP: Model 175 with chute feed has 
Geneva movement in revolving spider, and retractable 
geared arbor. Marks over 2000 tubes per hour. 


ABOVE, BOTTOM: In line production Model 
175, with shuttle feed, marks 300 bearing races per 
hour. Dual knurls mark radially in two locations. 


MODERNIZE YOUR MARKING METHODS...IT PAYS 


The general purpose Model 175 can be automated with GTS special fixtures and tools 
to modernize for better marking and lower cost marking. Whether used for 
all. arene seeneaee purpose marking, or as an automated machine, the Model 175 
can cut your direct production costs. You 
can have flexibility, built-in, to mark- more 


4 


parts, do more marking on parts. . 


. with 


} uniform easy-to-read impressions. 


4 


Longer marking tool life, 


lowers cool 


F cost. 


GTS experience can solve your marking 


problems. Let our Marking Engineers help 


td 


1802 W. Belle Plaine 


you determine the best methods for you. 


Chicago 13, Ill 





IF 17'S WORTH MAKING, [T'S WORTH MARKING 
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NEW FROM HANNIFIN | 
THE THOUSAND POUND LINE! 


for hydraulic circuits 
using 1,000 p.s./. pumps 


Now, for the first time in hydraulic cylinder manufacture, Hannifin offers 
a top quality cylinder tailored to the medium-high-pressure hydraulic 


e A true hydraulic cylinder circuits you operate off 1,000 p.s.i. pumps. 


— not a modified air 
attics Series “L,”’ the ‘‘Thousand Pound Line,”’ is NOT a modified heavy duty 
: air cylinder. Itis built for the job ... with steel heads and steel barrel for 
full compliance with J.1.C. hydraulic recommendations. Other extra- 
quality features include an induction hardened and hard chrome 
plated rod, nodular iron piston with cast-iron piston rings — leakproof 
“‘Lipseals ,”’ optional — longer cushions on cushioned models, and 
e Every model withstands at the Hannifin-developed bronze cartridge gland with both “‘Lipseal””’ 
Raita 1,000 p.s.i. in every and ‘‘Wiperseal”’ to keep the rod drip-free. S.A.E. straight thread ‘‘O”’ 
ae : ring ports as recommended by J.I.C. are optional at no extra cost just 
=e as they are in the Hannifin heavy duty Series ‘“‘H’’ hydraulic cylinder. 


e Offered in nine bore sizes 


— 1” through 8” 


. Bos es ' Parker-Hannifin field engineering service can help you meet your needs 
. Built to save you money , . : 
: : precisely, help you select the proper Hannifin cylinder for any service, air 
or hydraulic. Call your nearest Parker-Hannifin sales office or write direct 
for our new bulletin giving all dimensions of Hannifin Series ‘‘L’’ cylinders. 


— yet not “built toa price” 


onpepeisheptigs 
HANNIFIN COMPANY 
ARKER A DIVISION 
ANNIFIN 


519 South Wolf Road «+ Des Plaines, Illinois 
CORPORATION 
ay PNeumaric AND HyoRAULIC SYSTEM COMPONENTS 
~. oe 
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Paul H. Setzler was recent- 
ly named vice president 
and general manager of 
Lord Chemical Corp., 
York, Pa. H. R. Stitely, 
former president, is suc- 
ceeded by James F. Con- 
naughton, president of 
Lord’s parent company, 
Bell International Corp. 
Prior to joining Lord, Setz- 
ler served:in various ca- 
pacities for Baldwin-Lima- 
Hamilton Corp., Babcock 
& Wilcox Co., Lukenweld, 
Inc., and Lincoln Electric 


Co. 


Penn Machine Co. has appointed W. O. 
Dick as vice president and general 
manager of its subsidiary company, 
Canton Malleable Iron Co., Canton, 
Ohio. Beginning his career with the 
New York Central Railroad, Dick has 
served in various positions with Bald- 
win-Lima-Hamilton Corp. and Westing- 
house Electric Corp. 


Jack T. Le Beau has been elected vice 
president in charge of the abrasives 
division of Besly-Welles Corp., Chicago, 
Ill. Le Beau, who has been with the 
firm for 24 years, replaces Norman C. 
MINEHART. 


Wi_rrep THOMPSON, in his new position 
as vice-president in charge of sales for 
Bullard Co., Bridgeport, Conn., will be 
responsible for the sales of the com- 
pany’s entire line of products. Since 
1950, he has been district sales man- 
ager with Detroit, 
Mich. 


headquarters in 


Greorce E. Bee was reelected president 
and G. Kent RoseEnQvist, vice presi- 
dent, of Dytronics, Inc., a subsidiary of 
Taylor Fibre Co., Norristown, Pa. 
Harry D. Wise, Jr., and STANLEy S. 
ANpeERS have been named secretary and 
treasurer, respectively. Bee has served 
as president of Dytronics since August 
of 1960 and for the previous nine 
months had been executive vice presi- 
dent. Rosenqvist has been vice presi- 
dent since the company was founded in 
1958. 


Men 


Norman A. RAuTIOLA, previously a 
senior patent examiner in the fields of 
meallurgy and semiconductor for the 
U.S. Patent Office, has joined the staff 
of Bjorksten Research Laboratories, 
Madison, Wis., as assistant to the ex- 
ecutive vice president. KENNETH A. 
Bouscuakrt has also joined the firm as 
staff electrical engineer in the physics 
division. He was formerly with AC 
Spark Plug Co. in its inertial guidance 
systems laboratory. 


W. G. HILL, previously an assistant en- 
gineer, has been named chief engineer 
of Wilkerson Corp., Englewood, Colo. 
Prior to joining the firm, he was a de- 
sign engineer for North American Avia- 
tion, Columbus, Ohio. 


Logansport Machine Co., Inc., of Lo- 
gansport, Ind., has announced that L. 
R. Burcer was elected to the office of 
vice president. In his new position, 
Burger will be responsible for sales. 


Perry R. Roexm has been named ex- 
ecutive vice president of Barden Corp., 
Danbury, Conn. He rejoined the firm 
as vice president last July after having 
been with the firm from 1944 to 1955 as 
sales manager and vice president. 


Edward N. Nelson (left) 
has been named product 
manager of carbon and 
coated strip steels for the 


Youngstown, 


Ohio, 


plant 


of the Jones & Laughlin 
Steel Corp. Succeeding him 
as supervisor of quality 


Joun E. Eckert has been appointed 
vice president in charge of engineering 
of Waterbury Farrel Foundry & Ma- 
chine Co., Waterbury, Conn., and is 
succeeded in his former position as 
chief engineer of the rolling mill di- 
vision by ANprew J. Becx. Eckert has 
served in various positions with Amer- 
ican Rolling Mill Co. and with Armzen 
Co., a firm which was merged with 
Waterbury Farrel Foundry & Machine 


Co. Beck was also employed by Armzen 
Co. 


t Work 


* 


In an announcement re- 
cently made by W. R. 
Gerchow, executive vice 
president and general man- 
ager of Buhr Machine Tool 
Co., Ann Arbor, Mich., 
Richard Miller was ap- 
pointed manufacturing 
manager. Miller’s back- 
ground includes several ex- 
ecutive and manufacturing 
positions in the machine 
tool and automotive fields. 


Cutler-Hammer, Inc., has announced 
that Raymonp C. Mires has been 
named director of the engineering and 
production division of Airborne Instru- 
ments Laboratory, Deer Park, L. I., 
N. Y. Since joining the firm in 1950, 
he has served as head of the electrical 
design section of the engineering de- 
partment and the industrial products 
department and as manager of the gov- 
ernment products department. He has 
also been associated with the Federal 
Telephone and Radio Corp. and Haller, 
Raymond and Brown, Inc. 


control is William Brenner, 
Jr. (right). Nelson has 
been with J & L since 1947. 
Brenner, a research engi- 
neer since 1945, served as 
service metallurgist until 
his recent appointment. 


Greorce E. Hupson and R. M. G. Bovu- 
cHEeR, of New York University, have 
been named consultants to International 
Ultrasonics, Inc., Rahway, N. J. The 
two were also elected to the company’s 
board of directors along with BEensa- 
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Men at Work 


MIN WetNeR, a New Brunswick attor- 
ney, and Henry S. BrigHTMAN, execu- 
tive vice president and general man- 
Wing Mfg. Co., Linden. 
Hudson is a specialist in shock wave 


ager of L. J. 


studies and a pioneer in the area of 
macrosonics. Boucher, who heads the 
ultrasonic laboratory of New York Uni- 
versity's research division, is a con- 
sultant to several European and North 
American firms in the fields of airborne 
sound and ultrasonic applications. 


Newly-appointed manager of the auto- 
mation and parts handling equipment 
department at Synton Co., Homer City, 
Pa., is J. W. Puiipprovic. In this posi- 
tion, he will supervise research, devel- 
opment, production and sales of the 
company’s automation equipment. 


Grorce G. Brooks has been appointed 
director of industrial systems at Con- 
solidated Systems Corp., Monrovia, 
Calif. He will direct operations of a 
group specializing in industrial sys- 
tems for the utilities, metals, process 
and petrochemical industries. 
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Three ball mandrel and wiper die are of SUPER-DIE. 
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Epwarpb G. SCHROEDER, in his new posi- 
tion as vice president and director of 
Electric Products Co., Cleveland, Ohio, 
will be in charge of all engineering and 
sales, including all research and de- 
velopment and VarEPack activities. 
Appointment of Paut M. NasH as man- 
ager of Chrysler Corp.’s Mound Road 
Engine Plant has been announced by 
A. W. Hartig, general manager of the 
company’s engine, axle and transmis- 
sion plants. Nash has held positions in 
the power train group and in the axle 
and transmission division. 


Juts Mitcer and Epwarp E. WILuiams 
have been appointed to the positions of 
head of the electromagnetic devices de- 
partment and manager of the design 
and development section, respectively, 
of Schaevitz Engineering, Pennsauken, 
N. J. Miller, who invented the first 
radio timer, was formerly associated 
with Schick Electric Shaver Co., Lamb 
Electric Co. and Decker Corp. He has 
also been professor and chief of engi- 
neering at Depoge College, Berlin, 
Germany. Williams, in his newly-created 
position, will be responsible for all new 
product designs, associated drafting 
requirements and engineering reports, 
as well as the modification of all exist- 
ing product lines to meet specific cus- 
tomer demands. He has held past posts 
with Benjamin Lessner Co. and with 
C.D.C. Controls, Inc. 


Davin CRENSHAW and IrvIN ANDERSON 
will head the newly-established tech- 
nical service division of Merendino/ 
Greene and Associates, Inc. The di- 
vision will provide an engineering and 
laboratory supplement to the firm’s 
design services. 


Appointment of Emil F. 
Peslar as vice president of 
manufacturing has recent- 
ly been made by American- 
Standard Industrial Div., 
Detroit, Mich. Peslar re- 
places R. S. Reade. Peslar’s 
previous posts have been 
with Chrysler Corp., Gen- 
eral Motors Corp., and 
Borg-Warner Corp. 
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E. W. Bliss Co., New York, 
has elected George  T. 
Pfifer to the office of vice 
president, assistant to the 
president. Pfifer, for the 
past four years, has been 
vice president of finance 
and, prior to his associ- 
ation with Bliss, was treas- 
urer of National Can Corp. 
Appointed as a director of 
the company was Clifford 
Childress, president of 
John Robertson Co., 
Brooklyn, N. Y. The Rob- 
ertson Co. is a_wholly- 
owned subsidiary of Bliss. 


Rosert M. Lynas has been named op- 
manager of the Thompson 
Ramo Wooldridge, Inc., Michigan di- 
vision. He will have responsibility for 
the Van Dyke, Portland and Federal 
works. For the past year, Lynas has 
been serving as manager of the Michi- 
gan division of the Hydraulic Products 
Works in Cleveland, Ohio. 


erations 


Witutiam H. Grino.p, vice president of 
operations, has been elected president 
of Wallingford Steel Co., Wallingford, 
Conn., a subsidiary of Allegheny Lud- 
lum Steel Corp. He succeeds Epmunp 
B. CLeporne, founder of the company. 
Guy CLEBoRNE, in addition to his of- 
fice of treasurer, will become a vice pres- 
ident. 


Louts C. LusTENBERGER, president and 
board member of W. T. Grant Co., has 
been elected to the Board of Directors 
of the Nylok Corp., Paramus, N. J. 
Lustenberger has served as vice-presi- 
dent and board member of Montgomery 
Ward & Co. and, prior to his present 
office as president, as executive vice- 
president and general manager of W. T. 
Grant. 


ALAN J. Rowe has been appointed man- 
ager of research in Hughes Aircraft 
Co.’s industrial dynamics department. 
In this position, he will analyze the 
company’s total business system, adapt- 
ing economic and management tech- 
niques developed through his research 
in business operations and _ econo- 
metrics. Prior positions have been with 
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System Development Corp., General 
Electric Co. and Rand Corp. He has 
also been an assistant professor of in- 
dustrial engineering at the University 
of Southern California. 


Harry L. Hi_pepranp, formerly man- 
ager of the fabricating division of Tay- 
lor Fibre Co., Norristown, Pa., has been 
named manager of process and design 
engineering. JoHN G. MuSSELMAN, JR., 
formerly general machining foreman at 
SKF Industries, has been appointed 
manager of the fabricating division, 
succeeding Hildebrand. Hildebrand will 
assume responsibility for introducing 
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with a 


HAN NIFIN 


FORCING PRESS 
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new production methods and for the 
design of equipment used for develop- 
ment and manufacture in the company’s 
three plants. 


Cuartes G. CHISHOLM, sales manager 
of Haynes Stellite Co., a division of 
Union Carbide Corp., New York, has 
been appointed vice president in charge 
of marketing. 


Clearing Div., U.S. Industries, Inc., 
Chicago, has announced the appoint- 
ment of BJARNE C. BENDICSEN as chief 
electrical engineer and W. H. Stout 
as vice president and comptroller. 
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UF KIN 


new leader in precision too/ls/ 


*€ The fabulous ’60s, with tremendous technological advances predicted, 


will require this type of perfectionist precision tool . . . and, son— 


Here’s why Lufkin indicators 


You'll seldom see them in the repair shop, because 
Lufkin dial-test indicators are made with one-piece 
wged-brass bodies. Movements are inserted from the 
top. So dirt can’t get inside! 


No die castings are used for any moving parts. 


The pivots, gears, racks and pinions are made of 


stainless steel for rust and wear resistance. Full jeweled 
yw plain bearings. All Lufkin indicators are designed 


AGD standards. And if it is ever necessary to 
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stay on the job!” 


repair a Lufkin indicator, the job is “ABC” simple. 
There’s variety of interchangeable backs—regular, 
post, adjustable, screw bracket—and a universal back 
which permits 180° arcs and 360° turns for unlimited 
range of indicator settings 
See your industrial distributor. He knows precision 
tools and can show you how Lufkin leads in design 
and craftsmanship. His stock is maintained 


to fit your needs. Lurxin, Saginaw, Mich. =5) 
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Two new technical advisory committees 
have been established by the National 
Bureau of Standards of the U. S. 
Dept. of Commerce. The Advisory 
Committee on Calibration and Meas- 
urement Services will advise the bu- 
reau concerning current and anticipated 
needs of industry and suggest how the 
bureau can best be utilized toward meet- 
ing them. The Advisory Committee on 
Engineering and Related Standards 
will concern itself with national needs 
for codes, specifications, standard test 
methods and standard data on the prop- 
erties of engineering materials; main- 
tain contact with private organizations 
working in these areas; foster coopera- 
tive programs; and make recommenda- 
tions concerning the development of 
standards by the bureau. William Wild- 
hack, Special Assistant to the NBS 
director, is chairman of both commit- 


tees. 


new facilities 


Ajax Composite Die Co., Detroit, 
Mich., has begun construction of a plant 
which will double the company’s facili- 
ties. The single-story 13,000-sq ft build- 
ing is scheduled for completion on Feb. 
1, 1961. 


Allis-Chalmers Mfg. Co. has an- 
nounced plans for a 650 x 56-ft addition 
to Plant 2 at its York (Pa.) Works. 
The addition will provide an extra 36,- 
000 sq ft of production area. 


Autonetics, a division of North Amer- 
ican Aviation, Inc., has opened ar. in- 
tegrated industrial products facility in 
Long Beach, Calif. It includes admin- 
istrative, marketing, quality control and 
engineering sections and provides for 
the manufacture of electronic equip- 
ment for industry. 


Hamilton Standard Div., United Air- 
craft Corp., has announced the forma- 
tion of a scientific laboratory to under- 
take research on existing and advanced 
product programs. The facility, now un- 
der construction at Windsor Locks, 
Conn., will centralize and enlarge the 
company’s research activities both in 
and outside the aerospace field. The 
division has extensive operations in the 
areas of jet aircraft, missiles and space 
systems and industrial products. 


Ground was recently broken for the first 
stage development of a multimillion dol- 
lar electronics center for the Bendix- 
Pacific Div. on an 80-acre site in the 
northern San Fernando valley. The $3,- 
700,000 center will be ready for oc- 
cupancy next summer. The first build- 
ing to be constructed will be used pri- 
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Field Notes 


marily for electronic production. An ad- 
jacent building will house sonar testing 
facilities, including a 75 x 35 x 35-ft 
tank with a capacity of 50,000 gal of 
water. 


acquisitions 


Effective Jan. 1, 1961, Bound Brook 
Oil-Less Bearing Co., Bound Brook, 
N. J., will become a wholly owned sub- 
sidiary of Birfield, Ltd., of London, 
England. The American corporation, a 
manufacturer of bearings and structural 
parts for industrial and commercial ap- 
plications, will change its name to 
Bound Brook Corp. of America. Bir- 
field, Ltd., consists of a group of 15 
companies in England with associated 
companies in France, Sweden, Germany, 
Australia and India. 


Grimes Engineering Corp., Cheshire, 
Conn., designers and manufacturers of 
machine tool accessories, has acquired 
LeCount Tool Works, Inc., of Hart- 
ford. LeCount produces high-precision 
expanding mandrels and other work- 
holding fixtures. 


Dynapar Corp., Skokie, Ill., has been 
purchased by the Louis Allis Co., of 
Milwaukee, Wis. John W. Allis, presi- 
dent, views the acquisition as being “of 
particular significance because it marks 
our entry into the field of electronic 
equipment. . .” Dynapar manufactures 
preset digital controllers, transistorized 
clutch position compensators, length 
controllers, draw elongation and speed 
indicators and transducers. 


The Cleveland Punch & Shear Works 
Co., Cleveland, Ohio—manufacturer of 
mechanical power presses, fabricating 
machines for structural steel and steel 
plate, and punching tools and dies— 
has been purchased by the Ohio Forge 
& Machine Corp. Charles E. Thayer, 
president of Ohio Forge, will hold the 
same office at Cleveland Punch & Shear. 


new activities 


Racine Hydraulics & Machinery, Inc., 
Racine, Wis., plans to augment its pres- 
ent research and development staff with 
the services of a four-man scientific 
board headed by Milton Goldstein, dean 


and director of research of the American 
Institute of Engineering and Technol- 
ogy, Chicago, Ill. Other members are 
Charles Watson, chemical engineering 
department, University of Wisconsin; C. 
Charles Miesse, a specialist in fluid 
mechanics and applied physics, Armour 
Research Foundation, Chicago, Ill.; and 
Samuel E. Rusinoff, professor of manu- 
facturing processes, Illinois Institute of 
Technology, Chicago, [Il. 


A new unit for the design and manufac- 
ture of press brake tooling has been 
formed by the Valeron Corp., Detroit, 
Mich. It will be housed in a newly con- 
structed 17,000-sq ft plant in Addison, 
Il. , 


expansions 


Formation of an associate company in 
England to manufacture, sell and serv- 
ice Red Ring gear production equip- 
ment, ball screws and boring heads to 
British, European and world markets 
is announced by the National Broach 
& Machine Co., Detroit, Mich. The new 
company, Precision Gear Machines & 
Tools, Ltd., is located in Coventry, Eng- 
land. It was purchased from Birfield 
Tools, Ltd. 


Plans for the construction of a coated 
abrasives plant in Australia have been 
made by Minnesota Mining & Mfg. 
Co. To be located at St. Mary’s, New 
South Wales, the plant will have 40,000 
sq ft of floor space. It is expected to be 
in production in early 1962. 


name changes 


Stauffer-Temescal Co., Richmond, 
Calif., has changed its name to Stauffer 
Metals Co. At the first of the year, it 
will also become a wholly owned sub- 
sidiary of Stauffer Chemical Co., New 
York. 


Arrow Tool Co., Wethersfield, Conn., 
recently changed the name of its engi- 
neering division from Mech-Tron In- 
strument Corp. to Mech-Tron Engi- 
neering Corp. Expanded services, cov- 
ering engineering from tool design 
through the product design, develop- 
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anit 


ment and production phases of mechan- 
ical, electromechanical and electronic 
equipment, were factors determining the 
name change, according to president 
David T. Dewhurst. 


moves 


Philips Metalonics, producer of dis- 
penser cathodes and machined tungsten 
parts, has moved its divisional headquar- 
ters and production facilities into a new 
building at 888 S. 

Mount Vernon, N. Y. 


Columbus Ave., 
Formerly oper- 


ations were carried out at Irvington-on- 
Hudson, N. Y. Roberto Levi will con- 
tinue in the capacity of technical 
director and Robert Vachon has been 
appointed sales manager. 


association news 


Frank W. Reynolds, International Busi- 
ness Machines, Endicott, N. Y., has been 
elected 1961 president of the Society of 
Plastics Engineers. Other officers 
elected include vice-president (engi- 
neering), James R. Lampman, General 
Electric Co., Syracuse, N. Y.; vice- pres- 
ident (administration), John Delmonte, 
Furane Plastics Co., Los Angeles, Calif.; 
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secretary. Maurice F. Malone, Canadian 
Resins & Chemical Co., Shawinigan, 
Quebec; and treasurer, John Berutich, 
Haveg Industries, Louisville, Ky. 


The appointment of five new members 
to the planning council of the American 
Management Assn.’s_ manufacturing 
division has been announced by 
Lawrence A. Apply, president. They are 
Harry G. Beggs, vice president of manu- 
facturing, International Telephone and 
Telegraph Corp., New York, N. Y.; C. J. 
Lawson, Jr., director of manufacturing 
services, International Business Ma- 
chines Corp., New York, N. Y.; Milton 
E. Morgan, vice president and general 
manager, Permaglas Div., A. O. Smith 
Corp., Kankakee, Ill.; Chester F. Ogden, 
vice president, Detroit Edison Co., De- 
troit, Mich.; and George A. Peck, presi- 
dent, Southwestern Industrial Electron- 
ics Co., Houston, Tex. 


Details of its 1961 contest for skills in 
the various arts and crafts involved in 
the production of metal castings have 
been announced by the American 
Foundrymen’s Society, Des Plaines, 
Ill. The winners will be awarded cash 
prizes of $50 to $100 and be given trips 
to the AFS Castings Congress and Expo- 
sition in San Francisco. To be eligible, 
contestants must have been in the cast- 
ings industry not more than four years 
for metal molding or five years ‘for pat- 
ternmaking. Names and entries of local 
contest winners for national judging 
must be received at the University of 
Illinois at the Navy Pier, Chicago, no 
later than Mar. 31, 1961. Copies of rules 
and regulations are available from AFS 
headquarters in Des Plaines, Ill. or from 
local AFS chapter officers. 


Stewart W. Pollock, Dexco Corp., Det- 
roit, Mich., has been named president 
of the Solid Carbide Tool Institute 
for the year 1960-61. The Walter Geb- 
hart Organization, Philadelphia, Pa., 
was reelected secretary-treasurer. 


The American Foundrymen’s Society 
training and research institute has com- 
missioned the Franklin Institute, Phila- 
delphia, Pa., to conduct original re- 
search in the field of heat transfer. 
Aim of the program will be to evaluate 
heat flow from high-temperature mol- 
ten metals as it occurs during the cast- 
ing process. 


Recognition of the role which ductile 
iron plays in the gray iron foundry in- 
dustry was made through the establish- 
ment of a Ductile Iron Committee by 
the Gray Iron Founders’ Society, Inc. 
Members of the committee are John W. 
Perry, Jr., Grede Foundries, Inc.; Her- 
mann P. Good, Textile Machine Works; 
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Edward L. Roth, Motor Castings Co.; Kleinoder, active in the association since Award. Lincoln was also cited for his 
Robert W. Jordan, Hamilton Foundry its founding, served as its president in leadership in organizing welding schools 
Co.; George H. Tompkins, The Black- 1958-59 and has filled various other of- and engineering seminars as well as in 
Clawson Co.; Charles A. Glenn, Lynch- fices. For a number of years, he served establishing the James F. Lincoln Arc 
burg Foundry Co. as chairman of the apprenticeship com- Welding Foundation. 
mittee. 

Samuel Steingiser, assistant director of Winners of the two highest standards 
research, Mobay Chemical Co., New James Finney Lincoln, chairman of the awards for 1960 were recently an- 
Martinsville, W. Va., and Edwin A. Ed- board, Lincoln Electric Co., Cleveland, nounced by the American Standards 
berg, Koppers Co., Inc., Monaca, Pa.. Ohio, was cited by the National Elec- Assn. Richard C. Sogge, General Elec- 
have been reelected chairman and vice- trical Manufacturers Assn. for out- tric Co., received the Standards Medal. 
chairman, respectively, of the Cellular standing leadership and inspiration in The Howard Coonley Medal was 
Plastics Div. of the Society of the the creation and development of the awarded to J. H. Foote, Commonwealth 
Plastics Industry, Inc. They will serve electric arc welding process and indus- Associates, Inc., New York. The medals 
for the next two years. try. He received the James H. McGraw were presented October 26. 


United Engineering Trustees, Inc., an 
organization of five major national en- 
gineering societies, has announced the 
election of Willis F. Thompson, as pres- 
ident. Thompson, executive vice presi- 


Haven, Com. succeeds Antew Fee | MOORE ROTARY TABLES 


cher. Fletcher is now assuming Thomp- 





son’s former post as chairman of the For angular spacing jobs so precise you could never handle them before 
UET real estate committee. Elected to 

the offices of vice president were James 
F. Fairman, senior vice president, Con- 
solidated Edison Co., New York, and 
L. C. Kemp, Jr.. vice president, Texaco, 
Inc.., New York 


Reads direct to 1 sec. Reads direct to 5 sec. 


At the recent meeting of the Council of 
the International Organization for 
Standardization held in Geneva, Swit- 
zerland, five new international standards 
projects were approved and technical 
committees created. Standards for digi- 
tal computers and data processing ma- 
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Joseph G. Rayniak recently received the 
“ e e ° a ‘ curacy assured by interferometric inspection and cali 
Society of Die Casting Engineers a BARNES sca 

: « . la ; it he first time industry bas used light-awave measu 
award for outstanding achievement in : ing methods for precise division of the circle 
the field of die casting. He is vice chair- iy a aa »ese rotary tables are accurate in either horizontal or 

a & - > verti position rther apt € are pe Ne D 1g 

man of the board of directors of manu- : > yer NY appre ne Gelert OF Ne 
‘ : t] onjunction with its companion unit, Model 
facturing research for the Outboard 
Marine Corp., Waukegan, IIl. 


late. 

MOORE SPECIAL TOOL COMPANY, INC. 

732 Union Avenue, Bridgeport 7, Connecticut 
For outstanding service to the contract 
tool and die industry, Jack Kleinoder, ADD Ht) TO YoU R TOOLROOM 
secretary and treasurer of Volkert 6 
Stampings, Inc., Queens Village, L. L., HG BORERS + JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES » HOLE LOCATION ACCESSORIES 
N. Y., was presented the L. A. Sommer 
Memorial Award by the National Tool, 
Die & Precision Machining Assn. 
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ENGINEERING 
BOOKSHELF 


WRITING THE TECHNICAL rEePoRT—By J. 
Raleigh Nelson. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New York 
36, N. Y. Price $5.50. 356 pages. 


Engineers confronted with the task of 
writing technical reports are often over- 
whelmed by a sense of personal in- 
adaquacy. Recognizing this fact, and 
the fact that our increasingly complex 
technology makes report writing a pro- 
fessional prerequisite, Professor Nelson 
has outlined a scientific method of writ- 
ing technical reports. Significantly, the 
author is Professor Emeritus of English 
in the College of Engineering at the 
University of Michigan. 

Content of the book is divided into 
five parts, the first of which is “Design 
of the Report.” This treats the struc- 
ture of the report, showing the manner 
in which it can be constructed by an 
algebraic sequence. This is of special 
importance since many engineers ex- 
perience difficulty in organizing and 
presenting their material in a logical 
manner. The remaining four sections of 
the book provide suggestions for form 
and style, criticism, a summary of basic 
principles and a manual for class use. 

Engineers will be gratified to know 
that polished literary style is not es- 
sential to the writing of good reports. 
The attributes most desirable are clar- 
ity, directness and brevity, character- 
istics which engineers, by the very na- 
ture of their work, are most apt to 
possess. 


THE CRISIS WE FACE—By George Steele and 
Paul Kircher. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New York 
36, N. Y. Price $4.95. 220 pages. 


Normally the only books reviewed by 
this department are those which can 
be classified as engineering texts. This 
one we think is important enough to 
be made an exception to the rule espe- 
cially since its basic topic is automation. 
The authors’ thesis, quite simply, is 
that we face a crisis because modern 
automation, particularly weapons auto- 
mation, is too complex to be an effective 
Cold War tool. Cited as a prime ex- 
ample of hypercomplexity in automa- 
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tion is the high percentage of failures 
in our missile program. These failures, 
in the authors’ opinion, can be attrib- 
uted to the lack of centralized controls 
in the various components that make up 
the missile as a whole. 

Another defense weakness cited is 
that of our computers. In long range 
bombers for example, the device which 
manages the fuel must be a highly 
sophisticated equation solver, consider- 
ing the variables involved. The ques- 
tion of whether an analog or digital 
computer is best suited for this problem 
arises, but in the authors’ opinion nei- 
ther type as presently designed is suit- 
able to this and similar applications. 

Management, as it exists today, is 
also given short shrift by the authors. 
Really good administrators are in short 
supply and those available are “pro- 
grammed by their telephones.” Admin- 
istrative lines are short-circuited by 
endless delay and little time is reserved 
for the comtemplation necessary to suc- 
cessful administration at the policy- 
making level. 

The solutions offered to these and 
other problems which constitute the en- 
visioned crisis are more efficient auto- 
mation and computers, standardized 
system components, reorganization of 
management functions and greater em- 
phasis on research and education. These 
we truly need, but whether or not the 
authors have overstated their case only 
time will tell. We believe, however, 
that their book is timely and deserves 
the attention of today’s engineers. 


CAM AND TOOL DESIG N—Published by 
Brown & Sharpe Precision Center, Prov- 
idence 1, R. I. Price $7.50. 81 pages. 


Written to supplement three previous 
books, Construction and Use of Auto- 
matic Screw Machines, Brown & Sharpe 
Cam & Tool Design Tables and Brown 
& Sharpe Screw Machine Tools Cata- 
log, this book explains the procedure 
required to solve cam-design problems. 
Topics treated include estimating, lay- 
out, turret tooling and cam design for 
all screw-machine operations. 


BOOK COMPUTER—Published by Metron fn- 
strument Co., 432 Lincoln St., Denver, Colo. 
Price $15.00. 999 pages. 


Basically a set of multiplication 
tables through 999 times 999, this book 
is an excellent substitute for the slide 
rule in making rapid-fire calculations. 
Instructions provided enable the user to 
find answers to multiplication and divi- 
sion problems by turning to the cor- 
rect page and column. Squares, cubes, 
square and cube roots, logarithms and 
multiplication of numbers by Pi are 
also available. Compiled by electronic 
computing equipment, this book pro- 
vides accurate answers to six places. 
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with Less Fatigue and 
Higher Sustained Production 


Machine speed — not worker efficiency — governs production 
on automatics equipped with Lipe Automatic Machine Loading 
Bar Feed. That’s because Lipe takes over the tedious, back- 
breaking hand-loading — leaves the machinist free to concentrate 


on quality .. . care of tools. 


The LIPE AML Bar Feed 


automatically and continuously feeds stock of practically any 


. machine set-ups . . 


length, shape or material in close-tolerance feedouts. Users 
report production increases of 40% .. . 90% .. . even 200% per 
machine, plus labor benefits that are even more important. We'd 
be glad to give you a fair estimate of what Lipe can do for you. 
Just send prints of samples or some typical work. 


Stop Cutting Air and you Start Cutting Costs 


PIONEERS IN PNEUMATIC BAR-FEEDING 


Use Reader Service Card, CIRCLE 98 





MACHINES DESIGNED WITH THE FUTURE IN MIND 


PRODUCTION MACHINERY 


—-_ 


@ Special Purpose 
Machines 


@ Transfer-Type 
Processing Machines 


Multiple-Spindle Drilling 
and Tapping Machines 


Six and Four-Spindle 


Automatic Bar Machines 
@ Die Casting Machines 
Trim Presses 


@ Woodworking Machines 
and Tools 


Hydraulic and Hand Tools 


COOPERATIVE TEAMWORK 
MAKES THE DIFFERENCE 


Through every phase of the construction of a Greenlee transfer 
machine, Greenlee engineers maintain a close contact with 
you, the customer. They are strong on the buyer’s viewpoint. . . 
know what cost-conscious management wants. They stay on 
the job from the time of initial planning until your machine is 
operating at full efficiency. This last phase—the proving out 
period—is especially important. Greenlee men are extremely 
helpful in bringing your machine up to full production ... 
training your operators to keep it producing profitably. 

Call Greenlee. Let them show you how cooperative 

teamwork can benefit you. 


GREENLEE BROS. & CO. 1943 MASON AVE. ROCKFORD, ILLINOIS 
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To the Editor: 


This is in reference to your editorial 
in the October issue of THE TOOL 
AND MANUFACTURING ENGI- 
NEER. Several things about the edito- 
rial “What Incentives Work?” seem to 
me to call for some comment. I wonder 
if you plan to follow this up with one 
or more articles having to do with profit 
sharing or some other form of incentive. 
Incentives do not necessarily call for 
excessive administrative costs nor for 
endless discussion of trivia. In fact, 
many good incentive systems make con- 
siderable use of data which a well-run 
plant should already have. In many 
cases the data collected for incentive 
systems is also used for many other 
purposes such as scheduling or cost 
control. 

I am also somewhat puzzled by com- 
ments which infer that a group of work- 
ers within the plant are studying other 
systems of pay and have organized for 
the purpose of pursuing the idea of 
profit sharing. This raises in my mind 
the image of these workers getting to- 
gether to decide among themselves what 
the best method of payment would be 
and then perhaps trying to convince 
management that this is the way in 
which they would like to be paid. Per- 
haps this was the intention of your 
editorial. In any event, certainly long 
years of continuous service need to be 
recognized and rewarded and certainly 
such loyal employees do have a large 
investment in their company. 

I hope you will follow up this edito- 
rial with something which amplifies on 
the questions which you have raised 
in this first editorial. .. . 

R. G. Carson, Jr. 

Director of Instruction 
School of Engineering 

North Carolina State College 
Raleigh, N. C. 


The purpose of this editorial was to 
remind engineers and managers that 
worker morale and worker motivation 
are important factors in industrial pro- 
ductivity. Determining the methods of 
rewarding worker effort and initiative 
is, of course, a Management prerogative. 
Some companies that have tried incen- 
tive plans have had ouistanding results 
in terms of increased efficiency. For 
this reason, we believe incentive plans 
are worthy of study by labor and man- 
agement alike.—Ed. 
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Allenpoint’s deep, full-circle 
bite assures tremendous 


resistance to removal torque! 
Stays tighter longer! 


When you need a set screw that you can depend on to 
stay tight under heavy strain and vibrations, specify 
ALLENPOINT. Here’s why you can always depend 
on ALLENPOINT: proper design of the cup diameter 
results in a rugged grip that makes the full-circle pat- 
tern you see here... deep, strong, clean sockets allow 
full wrenching leverage...and uniform Class 3A 
threads assure a tight friction lock over the entire 
length of Allenpoint Set Screws. 


Ask your ALLEN Distributor for 
samples and full engineering de- 
tails—he’s always ready, willing, and 
able to give you prompt, practi- 
cal service! 


ANNIVERSARY YEAR Tp 1910-1960 
! 


ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A. 
Use Reader Service Card, CIRCLE 100 
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Another Case History From Standard Tool 


STANDARD TOOL’S 


NEW 2nd Operation 
Machine 


says Bill Iversen 


at Bell & Howell Co. 


“Never before has a machine tool 
investment paid off so fast. This 
new machine, in addition to prov- 


‘ , ay? 
f JB - 
a 
. ° a! 
ing itself on our eccentric cam / - j 
shaft, is so easy to set-up that it x 
now handles an entire group of _ 


second operation work. Our meth- 

ods department is still finding new jobs to process thus 
increasing its usefulness in our continual cost reduc- 
tion program. This Standard Tool machine has 
conclusively established itself as one of the most 
profitable pieces of equipment we have ever installed.” 


PROBLEM: OPERATIONS PERFORMED 

To reduce the high cost of producing @) Turn to .074”"+ .001 dia. 

one of our precision eccentric cam and face to .812” dim. » 
shafts which required over 2 minutes : * 

of hand screw machine time to chuck Eccentric turn .2045"+.0005 

and turn the eccentric and face to .765" dim. 


New precision machine tool performs multiple 
secondary operations simultaneously at 286 pes/hr. 


@ With the Standard Tool automatic chucker, Bell & 
Howell's actual production time for this turning oper- 


ation was reduced 90%. _ 


. i ~ 
¥ This Free Book wot prover 
Find out how the Standard Tool automatic chucking omer oF CO gTHODS 


machine can help you realize savings too. Please send details 30 typical 


; art Yoo! & Mt 
your part prints and allow our methods engineers to Sraptart Too! 
prove conclusively the savings you can realize. We will cost-saving examples LT PER 
be pleased to demonstrate the machine’s ease of set-up, ~ MACHINE 


versatility, accuracy, and cost reduction ability. using Standard Tool 
2°¢ Operation Machine 


STAN vm. FuTOMATI OY Write for your copy! 


Since 1910 


i, CO 


Better Products at Lower Costs 
MACHINERY thru Better Methods! 


DIVISION 
STANDARD TOOL & MANUFACTURING CO. 


705 SCHUYLER AVENUE LYNDHURST, NEW JERSEY 
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| FEATURES and produc- 
tion capabilities of automatic high-speed 
ribbon and wire forming machines are 
explained in a catalog which also shows 
ribbon and wire parts which can be 
produced on the machines. Baird Ma- 
chine Co. (Circle 501) . . . Brochure 
describes a line of air-operated tangent 
bending machines, illustrates special 
bender designs and gives a chart which 
correlates bending radius with flange 
height. Taylor-Winfield Corp. (Circle 
502) . . . A multitool machine that 
drills, taps, bores, reams and mills 
through numerical control and several 
of its applications are described. Cleere- 
man Machine Tool Corp. (Circle 503) 


Automation, Mechanization 


Static control for machine tools which 
provides computerless contouring or ab- 
solute positioning or both is described. 
General Electric Co. (Circle 504)... 
Six ways to simplify control design are 
shown in a bulletin which illustrates 
various analyzer models used for prob- 
lem solving in servo system design, de- 
bugging, production, teaching and test- 
ing. Also described is a method of servo 
system synthesis and infrared radiation 
detection. Servo Corp. of America. 
(Circle 505) . . . An infrared photo- 
electric control which functions by re- 
flected or interrupted beam over a long 
range even under high general light 
conditions is covered in a catalog. Also 
presented are typical materials han- 
dling, counting, inspection and control 
installations and detailed specifications 
and descriptions of models and acces- 
sories. Cramer Controls Corp. (Circle 
506) 


Boring, Drilling, Tapping 


A bulletin describes an air-operated cam 
contouring machine, giving its features 
and complete specifications. The ma- 
chine has a 4-inch cam controlled stroke 
on both main and cross slide and is de- 
signed for production boring, turning. 
contouring and facing operations. Olofs- 
son Corp. (Circle 507) . . . A 28-page 
tracing template set includes templates 
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iterature 


for free booklets and catalogs—use request card, page 183 


illustrating standard stocked boring 
bars to aid designers and process en- 
gineers in determining the correct size 
and length boring bar for given applica- 
tions. The set comes complete with an 
index and full-scale diagram which in- 
dicates actual bar size and relative posi- 
tion of preformed triangular shaped tool 
bits in each bar. Everede Tool Co. (Cir- 
cle 508) . . . A layout drilling machine 
is designed to meet requirements where 
the precision of a jig borer is unneces- 
sary. Cleereman Machine Tool Corp. 
(Circle 509) . . . Achieving the cost- 
reducing advantages of numerically con- 
trolled drilling with relatively low-cost 
equipment investment is covered in a 
catalog of sliding head drilling ma- 
chines. It also describes the program- 
ming and tape control method of auto- 
matic table positioning. Cincinnati Lathe 
and Tool Co. (Circle 510) . . . Eight- 
page catalog describes and illustrates 
a six-turret numerically controlled ma- 
chine which controls tool selection, feed, 
spindle speed, hole depth and tapping 
cycle. Cincinnati Lathe and Tool Co. 
(Circle 511) . . . A numerically con- 
trolled lathe, its general specifications, 
standard and optional equipment and 
the method of programming the lathe 
are described in a catalog. Cincinnati 
Lathe and Tool Co. (Circle 512)... . 
A horizontal boring machine with 
dynamic precision control is covered in 
a 20-page catalog. Bullard Co. (Circle 
513) .. . A bulletin illustrates and de- 
scribes a bench model automatic 6-spin- 
dle turret drilling and tapping machine 
which is equipped with power feed and 
a rapid manual positioning table. Burg- 
master Corp. (Circle 514) ... A radial 
drill, designed for a wide range of drill- 
ing, boring and tapping operations is 
described in a booklet. Design features, 
operating advantages, capacities and 
specifications of the machine are also 
covered. Giddings & Lewis Machine Tool 
Ce. (Circle 515) 


Casting, Molding 
The techniques of gating zinc die cast- 


ings are described in a booklet. Also 
discussed are multiple cavity arrange- 


ments, runner and sprue details, over- 
flow well details, gating and die tem- 
peratures and methods of avoiding 
soldering of the die. American Smelting 
and Refining Co. (Circle 516) .. . 
Three bulletins deal with finishing oven 
efficiency, foundry ovens with horizontal 
air recirculation and general oven facts. 


Michigan Oven Co. (Circle 517) 


Cleaning, Painting, Plating 


A metal parts chemical cleaner for fin- 
ishing parts made of stainless steel, 
brass, aluminum, carbon steel, nickel 
and nickel alloys and other materials 
is described in a brochure. Pall Corp. 
(Circle 518) .. . An eight-page book- 
let lists varied engineering applications 
of plating process and discusses prob- 
lems solved by its use. Selectrons, Ltd. 
(Circle 519) . . . Eighteen electroplat- 
ing processes, including three nickel 
processes and two conversion coating 
processes, are described in a bulletin. 
Hanson-Van Winkle-Munning Co. (Cir- 
cle 520) . . . The way in which an im- 
peller uses controlled centrifugal force 
for its blast cleaning power is described 
in a bulletin. Pangborn Corp. (Circle 
521) 


Electric Motors, 
Controls, Drives 


Design features, performance character- 
istics and the size range of a redesigned 
line of squirrel cage induction motors 
are described in a bulletin. Lincoln Elec- 
tric Co. (Circle 522) ... An eight-page 
publication compiled for original equip- 
ment manufacturers of tracer, contour 
and numerical positioning control, ma- 
chine tools and metalworking machines 
describes features and advantages of 
machine tool motor-generators for use 
in feed drive power supply systems. 
Charts of operating characteristics, typi- 
cal connection dimension diagrams, and 
special design and performance data 
including curves for output current 
and voltage at various control field ex- 
citation values, stored energy values and 
standard typical saturation curves are 
also given in the booklet. General Elec- 
tric Co. (Circle 523) 
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rade Literature 


Fastening, Joining 


Standard and special spring fasteners 
in twin-prong or cone type impressions 
and push-on types are illustrated in a 
catalog. Selection data and information 
concerning tensile and torque and other 
pertinent design requirements are pro- 
vided. George K. Garrett Co. (Circle 
524) ... A 12-page catalog lists the 
uses, characteristics and general prop- 


erties of over 170 different adhesives, 
coatings and sealers, A cross reference 
index lists over 200 different adhesive, 
coating and sealer applications and 
refers to the section of the catalog where 
a product will be found for each of 
these specific applications. Minnesota 


Mining and Mfg. Co. (Circle 525) 
Finishing, Grinding 


A shake-free dresser which permits 
dressing a grinding wheel to exactly the 
same shape as the profile bar without 
honing or modifying the profile bar 





NOW! KNU-VISE 
GIVES YOU PUSH-PULL 
CLAMP CONTROL 


P&P-1200 
Hand Push-and-Pull Clamp 


T Ca 
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P&PSB-1200 
Hand Push-and-Pull Swivel-Base Clamp 


AOP&P-1200 
Push-and-Pull Air-Operated Clamp 





DON’T FORGET VISIT THE 
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Push the handle! Pull the handle! 
It makes no difference—the new 
Knu-Vise clamps by Lapeer give 
you uniform clamping of parts. That’s 
real performance! Look at these 
features— 


90° handle motion produces lock of 
plunger for push or pull without re- 
setting of handle. Handle is revers- 
ible. Plunger guided by two widely 
separated, hardened steel bushings 
for accuracy in motion and minimum 
wear. Built-in deflection provides 
uniformly tight clamping of parts 
with normal variation in thickness. 
Swivel base model provides 90 
total change in direction of plunger 
motion. The air (or oil) operated 
model, AOP&P-1200, produces 
approximately 42 times the clamp- 
ing force with 85 p.s.i. than the cyl- 
inder would alone. Failure of air (or 
oil) pressure does not permit reverse 
motion of plunger, thus not affecting 
clamping force. 


All parts easily replaceable. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 


WESTERN DIV.: PECK and LEWIS CORPORATION 
4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


Cone DIV.: HIGGINSON EQUIP. SALES LTD. 


1 Pettit Road, Burlington, Ontario 
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in any way is described in a bulletin. 
Landis Tool Co. (Circle 526) 

Photographs, diagrams and specifica- 
tions for a complete line of diamond 
dressing tools and catalog inserts cover- 
ing loose industrial diamonds, diamond 
compounds and pressure-tested powders, 
saw blades for masonry and concrete, 
masonry drilling bits, mining bits and 
diamond grinding wheels are offered in 
a catalog. One section discusses the 
selection of the right type of diamonds 
necessary for different grinding wheel 
dressing applicat‘ons. Diamond Tool Re- 
search Co. (Circle 527) ... A bulletin 
describes a new concept of dressing 
abrasive wheels and contains illustra- 
tions of an electronically controlled 
power-driven circular dressing used in 
dressing grinding wheels. Sidley Dia- 
mond Tool Co. (Circle 528) .. . A disk 
calculator gives easy-to-use instructions 
on how to find the surface speed in feet 
per minute of any wheel from 1 to 60 
inches in diam, turning at spindle speeds 
from 220 to 20,000 rpm. Hanson-Van 
Winkle-Munning Co. (Circle 529) .. . 
A four-page brochure includes specifica- 
tions, data and illustrations of machines 
for deburring, deflashing, grinding, de- 
scaling, polishing, burnishing or drying 
unfinished parts. Syntron Co. (Circle 
530) . . . Bearing races or rings for 
precision mechanisms can be OD ground 
within the closest limits for concentricity 
on a concentric grinder. Landis Tool 
Co. (Circle 531) . . . An 8-page catalog 
describes and illustrates an improved 
precision surface grinder. Landis Tool 
Co. (Circle 532) . . . Semiautomatic 
cylindrical grinders are covered in a 
bulletin which also lists standard equip- 
ment, specifications and features. Landis 
Tool Co. (Circle 533) . . . Plain cylin- 
drical grinders are illustrated and de- 
scribed in a 6-page bulletin. Landis 


Tool Co. (Circle 534) 
Fluid Power 


Data and recommended use for eleven 
straight distilled oils with viscosities 
ranging from 55 SUS at 100 F to 140 
SUS at 210 F for hydraulic and circulat- 
ing systems operating below 120 F; 
where oil is constantly being replaced 
because of leakage; or where earth fil- 
ters are used to remove contamination 
and recondition the oils for extended use 
are given in a bulletin. Sun Oil Co. 
(Circle 535) ... A midget torque actua- 
tor for use in instruments, computers, or 
switches or for operating small valves 
using hydraulic or pneumatic pressure 
to produce rotary reciprocating move- 
ments is described, giving complete de- 
scriptive information, a mounting draw- 
ing and engineering data, in a four-page 
folder. Ex-Cell-O Corp. (Circle 536) . . 


Principles of construction and operation 
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Trade Literature 


as well as advantages of a line of non- 
rotating air cylinders with a large cen- 
ter hole for operating air and collet 
chucks are contained in a circular. Pow- 
erGrip, Inc. (Circle 537) .. . A 6-page 
brochure describes packaged hydraulic 
systems for process control of various 
operations, including heat-treatment. 


Vickers, Inc. (Circle 538) 


Gearmaking 


A rotary gear shaving machine is de- 
scribed and illustrated in a bulletin 
which discusses principal elements, op- 
erating principles, cutter head and table. 
Specifications and capacity tables are 
included as are close-up views of the 
tunnel type cast iron column and base 
design. National Broach & Machine Co. 


(Circle 539) 


Heat-Treating 


Bulletin covers full line of standard pre- 
engineered industrial furnace equipment 
for heat processing and includes a selec- 
tion guide. Sunbeam Equipment Corp. 
(Circle 540) . . . Fluidized bed heat- 
treating equipment for annealing, nor- 
malizing, solutionizing, aging, harden- 
ing, quenching and isothermal trans- 
forming is described in a bulletin. Charts 
show comparative heating and quench- 
ing rates for steel. General Electric Co. 
(Circle 541) ... A 4-page bulletin de- 
scribes box furnaces without cooling 
chamber with ribbon or silicon carbide 
resistors for operation in heat-treating 
operations, tool rooms, laboratories and 
pilot operations. Also explained is when 
to use ribbon or silicon carbide resistors. 
General Electric Co. (Circle 542) 


Inspection, Measurement 


Applications and specifications of har- 
dened stainless steel tooling balls used 
in making and checking jigs, fixtures 
and machine setups are covered in a 
bulletin. Industrial Tectonics, Inc. (Cir- 
cle 543) ... A catalog aids in the selec- 
tion of hardness testing equipment and 
discusses several hardness tests. Ameri- 
can Chain Cable Co. (Circle 544)... 
A bulletin describes and illustrates 12 
types of inspection lights, conventional 
and rechargeable battery handles, and 
transformers to power these lights. It 
includes a separate listing of 15 types 
of miniature lamps with their electrical 
characteristics and dimensions. Welch 
Allyn, Inc. (Cirele 545) ... A 4page 
catalog describes inspection machines 
such as automatic gear checkers and 
classifiers, gear rolling fixtures, gear 
speeders and a precision involute profile 
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The best way to cut 
ALUMINUM, is with CARBIDE! 


Carbide cuts faster, smoother, 
cooler and is much more 
economical, especially when 
milling ALUMINUM! 


NELCO manufactures 121 
different, ‘‘standard’’, off-the-shelf 
End Mills engineered for 

milling ALUMINUM! 


ALUMINUM is a relatively 
soft material but it is one 
of the most abrasive. 


Cutting tools that are not designed 
to mill ALUMINUM can make 
production very expensive. 


NELCO manufactures the most complete 





variety of Carbide Cutting Tools, 
engineered to mill ALUMINUM 
and they are available through 


your Local Distributor. <2 


(Send for Catalog Today. 


More End Mill Production... 
Less Initial Cost 


Save 20% with 
Brown @'Shorpe THRIFTMILLS® 


Joe had EXTRA Ecigo ic Production 





NELCO Tool Co., Inc. 
Subsidiary of: 
Cutting Tool Division 
Brown & Sharpe Mfg. Co. 
Providence 1, Rhode Island 
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Are you designing to series 60 standards? If so, specify Bristol. 
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Trade Literature 


checking machine designed for check- 
ing gear shaving cutters. National Broach 


& Machine Co. (Circle 546) 


Materials 


Metal powders are designed for wide 
usage in a variety of industrial and ex- 
perimental applications. They include 
stainless steel, commercially pure iron, 
silver, copper, aluminum-copper-nickel 
alloys and cobalt-chromium. Federal- 
Mogul Div. (Circle 547) . . . Data sheet 
covers hard surfacing austenitic man- 
ganese steel and discusses typical uses 
of manganese steel and the need for 
hard-surfacing. Wall Colmonoy Corp. 
(Circle 548) . . . Quick and ready ref- 
erence to the comparative physical, 
mechanical and chemical properties of 
17 high-temperature alloys is provided 
by a 20-page booklet. Haynes Stellite 
Co. (Circle 549) . .. Up-to-date physical 
data and characteristics of flame-plated 
coatings are covered in a series of bul- 
letins. Linde Co. (Circle 550) . . . Six 
basic techniques used to mold products 
from pleasure boats to ‘heat-resistant 
nose cones for missiles are explained 
in a booklet. Society of the Plastics In- 
dustry, Inc. (Circle 551) . . 
teristics and typical applications of four 
grades of tool steels are contained in 


. Charac- 


data sheets which also give instructions 
for forging, annealing, hardening and 
tempering, together with hardness data, 
elevated temperature properties and oth- 
er information. Heppenstall Co. (Cir- 
cle 552) . .. A spray gun for plaster. 
plastic and rubber is described and il- 
lustrated in a 4-page brochure. United 
States Gypsum Co. (Circle 553) 


A chart suggests speeds, feeds and styles 
for high-speed end mills. Chicago-La- 


trobe. (Circle 554) 


Pressworking 


A bulletin gives complete specifications 
and has a number of action photos of 
coil handling equipment. Dixon Auto- 
matic Tool, Inc. (Circle 555) ... A 
20-page bulletin describes a line of open 
back inclinable presses in 16 to 75-ton 
capacities and discusses press construc- 
tion, slide construction, inclining mech- 
anisms and lubrication arrangements. 
There is also a detailed description of 
an air friction clutch and electrical con- 
trols. Minster Machine Co. (Circle 556) 
... Two electronic instruments designed 
to safeguard dies and presses during 
production runs are described and il- 
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Trade Literature 


lustrated in a product report. Niagara 
Machine & Tool Works. (Circle 557) 
. A line of mechanical or cylinder 
actuated in-line transfer equipment is 
described in an 8-page brochure. Liver- 
nois Engineering Co. (Circle 558) 


Turning 


Line of seven heavy-duty lathes and 
vertical boring mills and the newest 
developments in single-point threading 
are described in a brochure. S & S Ma- 
chinery. (Circle 559) ... An illustrated 
catalog describes the capabilities of 
high-speed, automatic six and eight- 
spindle chucking machines and gives 
complete specifications. Baird Machine 


Co. (Circle 560) 


Welding, Soldering 


A line of production soldering irons for 
use on all electronic equipment, meters, 
and instruments is described and special 
irons and transformers for soldering 
printed circuits, transistors, and minia- 
ture and subminiature components for 
aircraft and missile assemblies are dis- 
cussed in a bulletin. General Electric 
Co. (Cirele 561) . . . A brochure en- 
titled “Projection Welding Low-Carbon 
Steel with Embossed Projections” gives 
detailed information on projection weld- 
ing techniques, projection forming tools, 
welding electrodes and joint design. 
Taylor Winfield Corp. (Circle 562) .. . 
An air-operated, press type, three-phase 
seam welder designed to cover a wide 
range of commercial and military weld- 
ing applications is described in a bulle- 
tin. Sciaky Bros., Inc. (Circle 563) .. . 
Intricate metal parts can be reproduced 
from simple pencil sketches on ordinary 
paper with the automated flame-cutting 
machine described in an illustrated 
booklet. Linde Co. (Circle 564) ...A 
bulletin describes operating features, 
construction details and application in- 
formation on a trackless carriage for a 
semiautomatic squirt welder designed 
to make long welds. Lincoln Electric Co. 
(Circle 565) . . . A line of bench type 
spot welders in capacities from 5 to 50 
KVA is covered in a bulletin. (Circle 
566) ... A group of leaflets cover the 
principles, methods and equipment used 
in aluminum soldering. Mondex Engi- 
neering & Sales (Circle 567) 


Workholders, Fixtures 


\ bulletin on air-operated C clamps sup- 
plies description, specifications, outstand- 
ing features, optional features, ordering 
data and dimensions. Airmatic Valve, 


Inc. (Circle 568) 
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Operator reads table position direct from 
dial without troubl calculations. 





Scale readings, projected through a 22- 
power lens system, show legibly on bright- 
ly illuminated dial. 








Hardened stainless steel precision scale* 
with each graduation numbered. 


New optical measuring instrument... 


For precision work to .0002° 


® No moving parts 


® Easy to read and 
operate 


® All readings on one dial 


® Accuracy not affected 
by wear of table screws 


® Eliminates gauge blocks, 
end rods 


FREE 

BULLETIN 

will give you the 
details. 

Send for yours 
today. 


VERNAC 


The new VERNAC direct reading optical 
measuring instrument indicates longitudinal, 
lateral or vertical position of the table of any 
machining tool without benefit of mechanical 
connections. It can be incorporated in new 
equipment or tools already in service. 


HOW IT OPERATES: Readings from a precision 
scale, affixed to the machine tool table, are 
transmitted through a 22-power lens system 
onto an illuminated, highly visible, direct- 
reading dial. Readings are in .025” intervals. 
A double spiral reticle on the dial provides 
further measurement refinement to .0001”. 
All readings are complete within the dial area 
eliminating reference to an outside pointer. 
*The scale is a replica of a master certified by the U.S. 


National Bureau of Standards to .0001” maximum error 
over its entire length. 


Designed and Manufactured by 
SIMPSON OPTICAL MANUFACTURING CO. 
3202-04 Carroll Ave., Chicago 24, Ill. 


UNITED STATES AND FOREIGN PATENTS 


Manufacturers and designers of precision optics for scientific equipment since 1926, 
Use Reader Service Card, CIRCLE 105 
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Applying Ceramic Tools 


Successful operation of ceramic tools 
under heavy loads should not cloud the 
fact that these tools are brittle and that 
their reliability decreases with increas- 
ing severity of cutting conditions. Some- 
times ceramic tools can make major 
cost savings possible, sometimes not. 
An article by F. Altenwerth in Werk- 
statt und Betrieb, Vol. 93 (7) 1960, p. 
432, covers the problem of ceramic tool 
applications. The title is “Warum 
Schneidkeramik und wann erfolgt 
zweckmaessig ihr Einsatz?” 

Altenwerth points out that improve- 
ments in tool materials are due to in- 
creases in heat resistance. The progress 
from high-speed steels to ceramics il- 
lustrates this trend. In the case of 
high-speed steel tools, it is usually me- 
chanical wear, rather than high tem- 
peratures, that causes breakdowns. With 
the increase in cutting speeds possible 
with carbide and ceramic tools, tem- 
peratures at the cutting edge have at- 
tained greater significance. The soften- 
ing temperature of carbides is around 
2200 F and that of ceramics is about 
3300 F. The annealing temperature for 
high-speed steels, on the other hand, 
is around 1100 F. 

The author finds that there is a defi- 
nite wear minimum that is attained with 
increasing cutting speed. This result 
agrees in principle with American find- 
ings. (See “Recent Developments in 
Ultrahigh-Speed Machining” by 'R. L. 
Vaughn and R. T. Krueck, THe Toor 
EncINneer, April 1960, p. 95.) He also 
states that the long life of ceramic 
tools at high temperatures is due to 
the slow reaction of ceramic oxides with 
the cast iron and steel work materials. 
This in turn reduces the area of contact 
of chip and tool, and reduces friction 
forces as well. 

Altenwerth concludes that work ma- 
terials having a high affinity with oxy- 
gen, such as aluminum and other light 
metals, have an adverse effect on ceram- 
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ic tools. In addition, the low heat con- 
ductivity of ceramic tools makes them 
sensitive to rapid changes in tempera- 
ture (such as occur when there are 
variations in the depth of cut) causing 
cracks and other failures. The author 
recommends always using ceramic cut- 
ting tips under compression and grind- 
ing them with diamond wheels only. The 
depth of cut should not be too small, 
because no true cutting action can exist 
at very shallow cuts. Also there is a 
minimum for tool wear, depending on 
the depth of cut. 

When these rules are followed, ceram- 
ic tools can be used to advantage. Often 
an increase in tool life is associated 
with an increase in cutting speed. In 
his evaluation of shop practice, the au- 
thor found that ceramic tools lasted 
three times longer than carbide tools 
when machining pearlitic cast iron. In 
another case, the life of ceramic tools 
was 250 pieces, as compared with 110 
pieces for carbides. With ceramics a 
speed of 1320 fpm was used, as com- 
pared to the 390 fpm possible with 
carbides. Production time was 0.81 min 
per piece with ceramics; 2.87 min per 
piece with carbides. 


Milling Power Requirements 


Several years ago, R. Weilenmann 
published a method of calculating pow- 
er requirements for milling operations. 
(See “Abstracts of Foreign Literature,” 
Tue Toor Encineer, July 1957, p. 180.) 
Weilenmann has simplified the method, 
basing it on the concept of unit volume 
of metal removed, which depends only 
on the unit cutting force. His article 
appears in Werkstatt und Betrieb, July 
1960, p. 451-2 under the title “Verein- 
fachte Berechnungen von Fraesleistun- 
gen.” 

The author has selected three ex- 
amples which are rather simple to com- 
pute with the new method. Calculations 
by the new method occupy only one- 
half of a printed page, as compared 
to a full page for calculations by the 
old method. The same answer is ob- 
tained by either method. 


Hydrostatic Drive 


A hydrostatic drive has been installed 
in a vertical boring machine to find out 
whether such a drive can be success- 
fully used in machine tools, according 
to an article by A. Whitworth in New 
Scientist, Vol. 8 (191), 1960, p. 151. 

The application of hydrostatic trans- 
missions to machine tools could have 
far-reaching effects. Gear drives, elec- 
trical equipment and so on would be 
eliminated. The machine described has 
a constant cutting speed feature so that 
the speed of cutting remains constant 
as the diameter of the workpiece is re- 
duced. This results in improved surface 
finishes and reduced cutting time. 


Russian Numerical Control 


The programming of numerically con- 
trolled machine tools is beginning to 
play an important role in the Russian 
literature as witnessed by two recent 
articles in Stanki i Instrument, pub- 
lished in English in Machines and Tool- 
ing, Vol. 31, 1960, issues 2 and 6. 

The title of the first article (by V. 
P. and N. P. Lapshin) is “Preparation 
of the Programming for Numerical Pro- 
gram Controlled Machines.” The second 
article (by E. S. Kuzin) is entitled: 
“Preparing Information for Program 
Controlled Milling Machines.” 

The Lapshins discuss programming 
for the machining of three-dimensional 
workpieces with involved curved sur- 
faces, with particular reference to mill- 
ing operations. They divide program- 
ming into three parts: the machining 
process stage, the mathematical stage 
and the computing stage. 

Two different methods for determin- 
ing the tool-center path (in the machin- 
ing process stage) are discussed. In 
one method, the intersection between 
the tool surface and workpiece surface 
is first plotted and the tool-center path 
is then offset from this. Three-dimen- 
sional calculation is generally required 
in this method. In the second method, 
an equation is found for the intersec- 
tion of the tool and workpiece surface. 
This requires more mathematical work 
than the first method, but enables two- 
dimensional calculation of the offset 
tool-center path, even though the work- 
piece surface generated is three-dimen- 
sional. 

Approximation of contours is also dis- 
cussed by the authors, who cover techni- 
ques using chords, tangents and inter- 
secting lines. (At the recent Machine 
Tool Exposition in Chicago, numerical 
control systems were demonstrated that 
did not require approximation, but pro- 
duced the true contour directly. ) 

Cutting speed and feed formulas— 
and horsepower determinations as well 
—become more important with nu- 
merical control, although at present the 
formulas for conventional machining 
are still used. Tool wear can be taken 
into account in advance, thus increasing 
the accuracy of numerically controlled 
machine tools. 

In the computing stage, the initial 
information is converted into the ma- 
chine tool code and recorded on the 
tape. The authors recommend the use 
of automatic high-speed computers be- 
cause experience has shown that prep- 
aration of programs without such com- 
puters requires several weeks of work 
when workpiece surfaces are compli- 
cated. They also discuss different types 
of interpolators, the advantages and dis- 
advantages of magnetic tape in compar'- 
son with punched tape, and various 
other numerical control items. 
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Two Russian computers, the “M-2” 
and the “Ural” are discussed. While 
the M-2 can perform 2000 operations 
per second and the Ural only 100, the 
total computation time required in one 
instance was 16.7 min for the M-2 as 
compared with 5.7 min for the Ural. 
This difference is due to the fact that 
the output time is considerably longer 
for the M-2 than for the Ural. The Lap- 
shins recommend that the ratio of the 
speed of operation to the output speed, 
rather than the output speed itself, be 
considerable in determining efficiency. 
They call this quantity the “coefficient 
of relative output speed.” 

The Kuzin article is less general than 
the Lapshin article. It contains concrete 
formulas and mathematical derivations 
for milling operations by numerical con- 
trol. Kuzin recommends dividing the 
preparation into several stages—cal- 
culation of individual peints of the 
workpiece surface, cutting speed and 
feed calculations and, finally, the deter- 
mination of consecutive milling cutter 
trajectories. In the second stage cal- 
culations are made for the intermediate 
milling cutter positions in consecutive 
instants and for recording the final dec- 
imal code. The author presents many 
formulas. 


Symbols for 
Hydraulic Drives 

A French-German standard for sym- 
bols to be used in hydraulic machine 
tools has been developed. It is described 
in an article by A. Schatz in Werkstatts- 
technik, Sept. 1960, p. 478. The title: 
“Oelhydraulische Sinnbilder zur Dar- 
stellung von Werkzeugmaschinen Get- 
rieben.” 

These standards are based on the 
American suggestion to prepare hydrau- 
lic standards for industrial equipment, 
which was done as early as 1949 by 
the Joint Industry Conference. Cor- 
responding symbols and standards were 
developed in England (British standard 
2917/1957) and likewise in Germany, 
France and Russia. These standards 
are symbols of the functions of hydrau- 
lic drives in machine tools and not of 
design details. 

It has thus been possible to limit the 
number of symbols. Hydraulic pumps, 
for example, can be represented by only 
three symbols—one for constant-deliv- 
ery pumps, one for variable-delivery 
pumps and one for variable and reversi- 
ble delivery pumps. It is unnecessary to 
include the type of design, such as gear 
pump, piston type pump and so on. An- 
other advantage of the French-German 
standard is the elimination of words, 
letters and abbreviations. This makes 
it possible to use the standards on an 
international basis and even to include 
countries such as Russia, China, Japan 
and others. 


The author compares the ways in 
which the old and new symbols can be 
used for a hydraulic broaching machine, 
a hydraulic drilling machine, a hydrau- 
lic tracer for a lathe and others. Sev- 
eral improvements are needed, in the 
author’s opinion. He discusses the pro- 
posed improvements at length. 


Tool Face Temperatures 


Recent research has shown that the 
cratering of a tool face does not take 
place in the shape of a uniformly deep 
groove but that it is deeper towards 
the cutting edge. This is discussed by 
A. M. Sadek in Maschinenmarkt for 
October 7, 1960, p. 33, in an article 
entitled: “Kolkbildung und Temperatur 
Verteilung auf der Spanflaeche von 
Drehmeisseln.” 

The nonuniform crater formation is 
due to the distribution of the tempera- 
ture on the tool face. The author re- 
jects some of the physical laws that 
have been established with regard to 
stress distribution. In addition to tests, 
the author has also calculated the tem- 
perature distribution in three dimen- 
sions, disregarding, however, convection 
and radiation of heat. He assumed a 
plane heat source extending over the 
tool face and determined the lines of 
equal temperatures, which agreed very 
well in their distribution with the lines 
of equal crater depth. 


Grinding Wheel Unbalance 


A paper presented by H. Kalizer- 
Netherland before the Machine Tool 
Congress held in Germany is abstracted 
in Werkstattstechnik, No. 10, 1960, p. 
562. He reported on the vibration 
caused by unbalanced wheels. He came 
to the same conclusion as Rotzoll, Po- 
pov, Puzanov and Landberg. Grinding 
machines that are solidly fastened to 
the floor exhibit larger amplitudes be- 
tween wheel and work than machines 
that are floating on the floor. 


Digital Programming 


An article dealing with the develop- 
ment of digital programming of ma- 
chine tools in Germany appears in 
W erkstattstechnik, Vol. 50, No. 9, 1960, 
p. 496. The article, by W. De-Beau- 
clair, is titled: “Das Lochen und Lesen 
von digitalen Programmen zur Werk- 
zeugmaschinen Steuerung.” 

After discussing the differences be- 
tween analog and digital controls, the 
author describes (in detail) tape punch- 
ing and tape reading instruments, 
punched cards, code systems and mag- 
netic tape. He recommends that punched 
tape be standardized. (This has been 
substantially accomplished in the 
United States, where l-inch, 8-channel 
tape is standard.) In addition to Ger- 
man controls, others are discussed. 
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Jan. 9-11. Seventh national symposium 
on reliability and control. Sponsored by 
the American Society for Quality Con- 
trol, Institute of Radio Engineers, Inc., 
American Institute of Electrical Engi- 
neers and Electronic Industries Assn. ' 
Bellevue-Strafford Hotel, Philadelphia. Cu> 
Jan. 9-13. Society oF AUTOMOTIVE 
ENGINEERS. International congress and 
exposition of automotive engineering. 
Discussions on ground and flight vehi- 
cles of today and tomorrow. Cobo Hall, 
Detroit, Mich. 


Jan. 11-12. AMERICAN SOCIETY OF 
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PRECISION MEASURING TOOLS — No. C359A Satin-Chrome Universal Bevel Protractor, No. C493B 
Satin-Chrome Protractor and Depth Gage * No. C183 Satin-Chrome Stee! Protractor illustrated above. 
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Design and Use 


of 


APT LANGUAGE 


Apr Is AN ABBREVIATION of “Auto- 
matically Programmed Tools.” The 
system was developed at M.I.T., spon- 
sored by the Air Material Command, 
United States Air Force. Automatic 
programming is a new technique made 
possible by modern computers in which 
the instructions are not given in de- 
tailed numerical form, but in terms of 
“English-like language” convenient for 
people to use. Automatic programming 
also permits all the difficult mathemati- 
cal computations associated with the 
use of numerical control to be _ per- 
formed automatically by the computer 
so that the job of the human part pro- 
grammer is greatly simplified. 

If a language is to be successful, it 
must offer a good match to the natural 
behavior patterns of both the sender 
and the receiver. In general this is 
accomplished by operating the com- 
munication link in three principal seg- 
ments. The first segment is a language 
form particularly adapted to the send- 
er; the third or last segment is a lan- 
guage form particularly adapted to the 
receiver; and the middle segment is the 
translation procedure going from one 
language form to the other. From the 
point of view of designing languages, 
it is necessary to consider the over-all 
package of two languages and the 
translations as one over-all system. The 
final complete language package is 
strongly influenced by the characteris- 
tics of the sender and of the receiver 
and by the translation scheme. 

The physical representation of the 
language is of considerably less im- 
portance than the selection of the vo- 
cabulary and the syntactical construc- 
tion of the language itself. In the case 
of the APT system, the language link 
of primary interest is that going from 
the human part programmer (the send- 
er) to the computer (the receiver). 
Thus, one of the main problems is to 
design a language for explicit geo- 
metric and machining instructions that 
is convenient for the part programmer 
to use, and which can be economically 
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translated to terms that the computer 
can understand. 

What kind of person is the average 
part programmer? What kind of train- 
ing has he had? What does he think 
about machine parts? These questions 
are important from the point of view 
of language design, since the structure 
and format of the language must fit 
naturally into the framework of the 
part programmers’ past experience and 
knowledge. To a great extent, these 
patterns have been influenced and pri- 
marily determined by the old methods 
for producing parts. The language 
form desired is not one that will mirror 
exactly the existing techniques and 
processes, but rather one which takes 
advantage of the capabilities of nu- 
merical control and automatic pro- 
gramming to increase the part pro- 
grammers capabilities. A properly 
designed language can advance capa- 
bilities of the production process with- 
out requiring large expenditures of 
money and effort. 


The Geometric Language: How is 
a part described? Most parts are com- 
posed of a multitude of subparts, each 
described by a single mathematical ex- 
pression, so that the major considera- 
tion of the language must be a descrip- 
tion of how these subparts are inter- 
related to constitute a whole. This is 
the human’s point of view. The ma- 
chine considers the same parts to con- 
sist of thousands of tool center locations 
connected by straight lines. The infor- 
mation contained in the two viewpoints 
is essentially the same, but the human’s 
view consists of much fewer units of 
much greater information density than 
the machine tool’s. 

How are the subparts to be de- 
scribed? We prefer their natural de- 
scriptive names rather than complicated 
mathematical expressions. In order to 
tie all the subparts together into a sin- 
gle total part, one basic frame of refer- 
ence must be chosen. Then each 
separate part can be expressed in terms 


of that coordinate system. But, how 
natural is it to describe the subpart in 
the selected coordinate system? The 
simplest mathematical expression for a 
circle is to select the proper coordinate 
system and then write X* + Y? = R?. 
But that same circle in fact may be 
more conveniently described by saying 
that it is tangent to two lines, with a 
specified radius, or that it passes 
through three points. Thus, the realiza- 
tion that such a distinction can be 
made between specifying the equation 
for a subpart and describing the sub- 
part, opens a new area for language 
design. 

In general, a part has only certain 
critical dimensions and subparts which 
must be precisely located and specified. 
The remainder is in fact only connec- 
tive tissue. If we look over the shoulder 
of the designer, he will specify that a 
bearing plate of specified size must go 
in one place and a strut or support 
must go in another place. On the basis 
of these critical components, he fills in 
the remainder to satisfy less important 
requirements. When the design reaches 
the part programmer, he must follow 
what the designer has specified. The 
most natural way to describe many 
components is by their relationship to 
other components, because this is the 
way the designer determined them in 
the first place. 

The description of geometric com- 
ponents in terms of their relationship 
to other components calls for the use 
of names and descriptive modifiers. 
Rather than require full description of 
the components, it is easier to give 
names to basic components and to 
specify what kind of relationship one 
component has to another. It would be 
possible to use a unique descriptive 
word for each single case to be en- 
countered. But the decision is made 
to separate multiple cases through the 
use of compounded statements made 
up of descriptive relationship words 
and modifiers. This means that state- 
ments will be somewhat longer than 
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necessary, but the vocabulary of the 


as a | e language can be made small. Rela- 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN + OVER 160 MATERIALS | tively few modifiers, carefully chosen, 
: can distinguish and describe a large 
— ie es ewe number of cases. As long as the ideas 
represented by the words are natural 
for the programmer to use, the lan- 
guage is easy to learn and apply. 

A striking advantage of this method 
is the minimization of numerical data. 
When full advantage is taken of the 
ability to define components in terms 
of other components, most numerical 
parameters required to define the 
mathematical form of a _ geometric 
component are implicitly determined. 
This is appropriate to the part pro- 
grammer, since he is experienced in 
tooling, production, and metalcutting, 
but extensive mathematical calcula- 
tions would be foreign to his back- 
ground and make the language difficult. 
Another implication of the language 
form is that it can be used for calculat- 
ing, resulting in considerable savings 
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quent treatment, the better the results in service. Aluminum is no exception. 
For example: 





In welding aluminum ... complete deoxidizing helps prevent spattering and blow 
outs, gives welds of uniform shear strength 


in cost and effort. Nonreal components 
In painting aluminum . 


.. pre-paint conversion coatings provide tight paint bond, 


assure long-lasting protection against corrosion for the painted surface 


In general cleaning of aluminum ... use of proper cleaners removes all soils with 
complete safety to parts 


In forming aluminum ... proper lubricants smooth the fabrication process with- 
out harm to the metal surface or dies 


In etching aluminum . . . produce a mat finish as you clean; or actually etch away 
excess metal 


Oakite now has more than 30 materials especially qualified and 


can be introduced to solve for unknown 
dimensions. For example, almost all 
drafting operations are performed 
using straight lines and circles, some- 
times in very elaborate and precise 
ways to determine dimensions. With 
APT it is possible to perform all these 
operations by statements made in the 
language. The final implication of the 


guaranteed for proper aluminum conditioning. 

There are etching and non-etching cleaners, drawing lubricants, barrel 
finishing compounds. Also paint strippers to reclaim rejects safely. And 
to assure better paint adhesion with improved corrosion resistance, you 
can’t beat the Oakite ChromiCoat conversion coating process. 

If you’re working with aluminum and want to get the most from it, call 
in the Oakite man. Or, write for booklet F-8283 on conditioning special 
metals. Oakite Products, Inc., 45B Rector Street, New York 6, N. Y. 
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geometric language is that it accommo- 
dates design changes readily. When a 
part is described by the relationship of 
its subparts, drastic changes can be 
made in the basic components without 
destroying the integrity of the part. 
In such a case, all the intermediate 
subparts that serve as connective tissue 
will automatically change and distort 
to accommodate the new information. 
The language of the type described 
does not merely save a little drudgery 
for a few individuals, in actual fact it 
represents a _ sizable step forward 
toward an improved technology for the 
production of complex parts. 


Tool Motion Language: The part 
programmer must be able to exercise 
control over the machine tool. Specifi- 
cation of the size and shape of the 
cutting tool as well as control of on-off 
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functions is carried out in terms of 
natural descriptive words. Control of 
motion introduces a language-design 
problem distinct from that of the geo- 
metric language. In the geometric de- 
scription, the vantage point from which 
the part is described is primarily the 
chosen coordinate system for the part. 
This vantage point is appropriate for 
the static description of the geometry, 
but is not well-suited to the dynamic 
description of tool motion. To coordi- 
nate tool motion with geometric de- 
scription, the basic frame of reference 
is retained. But in general, only the 
initial tool position and initial tool 
direction are given in terms of the co- 
ordinate system itself. All remaining 
tool motions are specified by descrip- 
tive terms relating the tool path to the 
geometric description of the part. 

Many ways exist to describe curvi- 
linear motion of a cutting tool in three- 
dimensional space. The most natural 
way to think of tool motion is in terms 
of curves drawn on the surface of the 
part. One slight complication arises 
due to the fact that the cutting tool is 
not a point but a geometric surface of 
revolution. Thus a new surface called 
the driving surface is introduced to 
complete description of the curve. The 
part programmer adapts the vantage 
point of riding along the tool as it 
progresses around the part. Motion 
along the curve determined by a part 
surface and driving surface pair is 
terminated by encountering the driving 
surface-part surface pair for the next 
subpath. Since the vantage point for 
considering tool motion is the tool it- 
self, the most natural designators for 
the proper branch to follow at an inter- 
section are terms such as GO RIGHT, 
GO LEFT, GO UP. Additional terms 
for starting cuts and handling special 
situations such as GO TO and GO 
PAST are introduced to describe the 
desired relationship. In this way a 
language is built up that is fully accu- 
rate for describing desired tool motion 
in terms of the same geometric surface 
components used to describe the part. 
By using modifiers such as DONT CUT, 
sequences can be built that move the 
tool along pseudo-surfaces (the tool 
doesn’t actually move) to place the 
tool at some desired point without hav- 
ing to do the actual calculation. 


Written Language: APT is so con- 
structed that there are only a few basic 
rules that must be learned concerning 
placement of words in the statement 
structure. If a statement makes proper 
English sense it will match the rules 
of the language. This means that the 
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only training necessary to learn the 
language is to learn the appropriate 
viewpoint for the geometric and tool- 
motion aspect of the language, learn 
the meanings of the individual words, 
and learn whether they go in the major 
or minor portion of a statement. The 
only major requirement in addition to 
learning the basic vocabulary is to 
“use” the kind of statements that are 
grammatically correct. 


Future Improvements: Extensions 
in the language will be brought about 
by the completion of an APT III capa- 


bility for programming by regions 


rather than by curves. Tool motion in- 
structions will be modified to permit 
specifying spiral or zigzag machining 
of regions. A macro-instruction facility 
is also under development. This tech- 
nique permits collections of APT lan- 
guage statements to be grouped to- 
gether and given a name. Associated 
with the name are any critical param- 
eters used in the statements that are 
to be treated as variables. Once a 
macro-instruction has been defined the 
part programmer need merely give the 
name and specify what settings are for 
the critical parameters and the system 
will automatically set up the entire 
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Unipunch Tooling Sys- 
tem produces custom set- 
ups with standard units 
for punching and notch- 
ing sheet metal. Set up 
units outside press; slide 
onto press bed; and pro- 
duce parts with first 
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quired for production of 
parts from sheet metal, 
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extrusions. 
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collection of statements. For example, 
part program segments representing 
intricate instructions with ruler and 
compass can be programmed once and 
for all and established as a macro- 
instruction. Another development cur- 
rently being pursued is the introduction 
of logical and jump instruction. This 
will allow the APT system to make de- 
cisions and modify its behavior. For 
example, it would be possible to state 
that a set of APT instructions should 
be obeyed until the tool comes into the 
vicinity of some particular surface. 
When this happens a new set of in- 
structions is to be obeyed. A final 
feature to be expanded in the future 
is the provision for increased control 
over functioning of the APT system. 
This will permit the part programmer 
to interrogate the system, asking for 
an accurate report on conditions which 
would be useful in evaluating the ade- 
quacy of a given program. 

In addition to figuring printed out- 
put about the program, this control 
will also drive the three-dimensional 
part-perspective program so that the 
programmer can have a picture of what 
is happening. This will permit him to 
accomplish detailed checking of part 
programs in a convenient and reliable 
fashion without consuming actual ma- 
chining time. 


From the “The Design and Use of the APT 
Language for Automatic Programming of 
Numerically Controlled Machine Tools” by 
Douglas T. Ross, Massachusetts Institute of 
Technology, presented at the 1959 Computer 
Application Symposium, Armour Research Foun- 
dation of Illinois Institute of Technology, 10 
W. 35th St., Chicago 16, Ill 
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Communications Between 
Machines 

Electronic data communications can 
be used between two widely separated 
computers, between a multiplicity of 
remotely located input-output devices, 
and in many other applications. The 
input-output devices can be scattered 
throughout a plant, or throughout a 
country. 

Data transmission is accurate for all 
practical purposes. With an error de- 
tection and correction method, error is 
less than one bit in 1012. Transmission 
error control is effected (1) by the use 
of automatic self-correcting, “forward- 
acting” codes; and (2) error detection 
with retransmission for corrections. The 
forward-acting method requires trans- 
mission with sufficient redundancy to 
permit the receiving point to reconstruct 
the message even if it includes errors. 
The equipment may not be economical 
for some applications. For this reason, 
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error detection and retransmission is 

often used and requires much less 

equipment. - 
Channel capacities for data trans- : — 

mission facilities generally is selected a . 


. - | _ 
according to traffic needs. Data can be o il t | d t 
transmitted at a rate of over one million  @ - a S ee ie se Ss 
bits per second over ordinary telephone ; a 
cable. For example, a PCM (pulse 
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taneous voice conversations. The PCM 
system transmits digitized voice. The 
incoming voice is sampled at a rate of 
8000 times per second. Amplitude of 
each sample is encoded to seven bits, 
and an eighth bit is added for timing. 
As a result, 8000 eight-bit samples per 
second or 64,000 bits .per second are 
used to represent a human voice. 
Twenty-four channels combined on a 
single cable pair thus transmit at 
1,544,000 bits per second. This rate 
exceeds the combined output of 20,000 
teletypists simultaneously operating at 
top speed. 

The bell system describes the use 
of the telephone network for data com- 
‘munication by the word “Data-Phone.” 
The Data-Phone set is analogous to a 
telephone set in that it couples a ma- 
chines to the telephone lirie. The busi- 
ness machine industry has developed 
remote input-output devices, punched 
cards, magnetic tape and paper tape 
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and arrange.uents by Digitronics, _—__- " veers ae 
AVCO, Teleregister and others. ; : amas ee 

Most communication systems include —— ee |... See 
three fundamental components; chan- = ; = 2 a ees 
nels, terminal units and_ switching. et a ; = joe 23.00 
Channels and terminal units have been e i ; a _ 26.00 _ 
briefly described. Switching is required 
to associate each point of activity with 
any other required point. Several ap- 
proaches are being used to switch data: 
(1) selective signaling; (2) message 
switching (store and forward); (3) cir- : ; 
cuit or line switching. In selective sig- WRITE OR CALL TODAY FOR FREE LITERATURE 
naling, all systems are permanently 
connected to a single channel and a 


controller lets first one station transmit, 

the next, then the next, and so WHEATLEY ECONOMY DIE SETS ING 
forth. In message switching systems, ’ . 
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switching center at which it is stored 
until a channel becomes available. In 
line switching systems, an address is 
sent in advance of the data message. 
This is like making a dialed telephone 
call. The “address” is the telephone 
number sent in advance of the message. 

Using leased or private lines, or di- 
rect distance dialing, a machine can 
originate a telephone call. A computer 
would generate a message to be deliv- 
ered to a remotely located machine. 
The computer would indicate to a 
Data-Phone set that it wished to make 


CCC CC 


a call. When the Data-Phone indicated 
the equivalent of dial tone to the com- 
puter, the computer would then spill 
forward the telephone number (the ad- 
dress) of the called station. At the 
remote location, the Data-Phone set 
would—instead of ringing a bell—indi- 
cate to the remote business machine 
that it was being called. The called 
machine would then receive the mes- 
sage and proceed to talk with the re- 
mote machine, or an input-output de- 
vice. 

Those working in the electronic data 





FERRO-TIC combines the fabricating advantages of steel with the wear- 
resistance of carbide. In the annealed, completely dense state, FERRO-TIC 
can be machined with high-speed tools on conventional tool room equipment; 
thus, the need for costly diamond grinding is eliminated. Once hardened, by 
oil quenching from 1750°F, FERRO-TIC is extremely hard and wear-resistant. 
FERRO-TIC stock blanks can be fabricated into long-wearing components, 
using available tools and skill without delay! FERRO-TIC is ideal for: Blanking, 
Lamination, Deep Drawing and Heading Dies, Arbors, Core Rods, Wear Parts, 
etc. FERRO-TIC can be turned, drilled, milled, sawed, tapped... 


AGENTS THROUGHOUT THE U.S.A 
WRITE FOR ILLUSTRATED BULLETIN T1 


Division of CHROMALLOY CORPORATION 
169 Western Highway, West Nyack, N. Y. * ELmwood 8-5900 


CHROMALLOY DIVISION, WEST NYACK, NEW YORK 
CHROMIZING CORPORATION, LOS ANGELES, CALIF 


*Reg. U.S. Trade Mark 


PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILL 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO 


Use Reader Service Card, CIRCLE 115 


202 





communications field feel that we have 
just begun to develop the potential of 
facilities already at our disposal. Engi- 
neers and designers are just beginning 
to grasp the variety and scope of data 
traffic requirements, and to understand 
input-output devices best suited to 
matching man to machine, and vice 
versa. This will lead to a wide spread 
usage of electronic data communica- 
tions to supplant the physical shuffling 
of papers and physical transport of 
data. 


From “Data Communication Between Remote 
Machines,’ by V. N. Vaughan, Jr., American 
Telephone and Telegraph Co., New York, N. Y. 
Presented before The Computer Applications 
Symposium, October 26, 1960. Sponsored by 
the Armour Research Foundation of Illinois 
Institute of Technology. 


Inventions for Profit 


Some inventors are good at develop- 
ing ideas for making things cheaper, 
other inventors specialize mainly in 
doing things never done before, such 
as Boss Kettering. In either case, profits 
are probably the biggest stimulation 
for inventors. In the United States, the 
tax office and patent office now recog- 
nize this fact, and are allowing inven- 
tors to get capital gain from inventions 
instead of straight income as before. 
This is a great incentive. In Russia, 
the need for invention and for incen- 
tive have been recognized. Since it is 
uncommunistic to keep the patent as 
personal property, Author Certificates 
are issued. The individual who invents 
something receives an award, and in- 
terestingly, his supervisor shares 25 
percent in the award and the factory 
manager gets another 10 percent. This 
eliminates the opposition of manage- 
ment to invention. Author’s Certificates 
are being issued at the rate of about 
15,000 per year. 

Some examples from the experience 
of the Rand Development Corp.—a 
corporation for profit—in inventing for 
profit are probably pertinent. We be- 
came interested in using fiber glass as 
a corrosion-free structural light-weight 
material. It had been previously tedious 
to produce. The problem involved was 
a manufacturing problem. It appeared 
to be impossible to keep hardened-steel 
cutters sharp for producing the con- 
tinuous strands of glass needed. Finally, 
one of our physicists realized that you 
can’t cut glass, it will dull anything. 
But glass is brittle and it can be broken. 
So instead of having the hardened tool 
steel cutter against a hard-steel roller, 
he used a razor blade and a rubber 
roll to bend the glass and it broke. 

This invention did something cheaper 
and better. It went back to the original 
material and cut perhaps 75 percent 
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of the labor cost, so it couldn't help 
but make money. 

4 doctor informed me that many 
cancer patients must have their vocal 
chords removed and it takes a long 
time before they learn how to speak. 
We devised a small signal generator 
and amplifier with speaker, transistor- 
ized it and found that when we put 
it in the mouth, words could be formed 
by moving the lips and tongue. I took 
it to a cancer congress in Miami and 
gave it to a bartender who was taking 
orders by writing on a slate because he 
couldn’t talk. He demonstrated it be- 
fore the cancer congress, appeared on 
TV, and was written up by newspapers. 
By the time I returned to Cleveland, 
there were orders for about 1000. 

Other developments that underwent 
a similar course are a “bug-proof” 
environment. We developed this for 
people in intelligence work, who do 
not want to have their conversations 
monitored by hidden microphones. One 
of our retired engineers who likes iced 
tea but was unable to store it found 
that by putting in a clarifying agent 
to keep tannin from precipitating and 
settling, the tea could be bottled and 
kept indefinitely. In our work on can- 
cer, we found that methods used for 
isolating polio virusus could be applied 
to cancer. We have isolated a nucleic 
acid from human leukemia and human 
cancer and are growing it in human 
tissue culture. We will probably obtain 
basic patents on the isolation of viruses 
from human sources. And it looks hope- 
ful that we will have a protective agent 
within the next few years. 

From our experience, the major prob- 
lem in inventing for profit is knowing 
when to quit. The biggest problem is 
to avoid staying too long on something 
which is too far in the future. With 
the exception of the cancer project, 
we feel that most developments should 
be demonstrable in six months and 
ready for prototype manufacture in a 
year. 


From “Inventing for Profit’ by H J Rand, 
President, Rand Development Corp Presented 
before the Cleveland Engineering Society, 3100 
Chester Ave, Cleveland 14, Ohio 


Leaded and Nonleaded Steel 
Properties 


Since most service failures are the 
result of metal fatigue, the fatigue 
strength, otherwise known as the en- 
durance limit of leaded grades of steel, 
is important to manufacturing engi- 
neers. Impact properties of steel are 
important in applications such as 
gears which require that the part shall 
absorb without failure a definite amount 
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of impact energy. Little quantitative 
data have been published to date re- 
garding the fatigue strengths and im- 
part properties of leaded alloy steels 
at high-strength levels. 

As Westinghouse uses a considerable 
amount of SAE 4140 steel at high- 
strength levels for gears and pinions, 
the substitution of a free-machining 
leaded alloy steel is desirable from an 
economic viewpoint. The application 
is stringent however, and an investiga- 
tion was instigated to determine the 
practicallity of substituting leaded free- 
machining SAE 4140 steel for conven- 
tional grades. 

The investigation consisted of: (1) 
fatigue testing leaded and nonleaded 
SAE 4140 steel at 55 and 47 Rg hard- 
ness levels; (2) charpy V-notch impact 
testing leaded and nonleaded steel at 
a hardness level of 47 Re at various 
temperatures; (3) tensile tests of 
leaded and nonleaded specimens at 55 
and 47 Re. 

The investigation yielded the fol- 
lowing conclusions: (1) differences in 
transverse (to rolling direction) fatigue, 
impact and tensile properties between 
leaded and nonleaded SAE 4140 at 
55 and 47 Rg are insignificant for 
normal applications; (2) transverse 
fatigue, impact and tensile strength 
of leaded and nonleaded SAE 4140 


are lower than the corresponding longi- 
tudinal properties. Both the leaded and 
nonleaded SAE 4140 steels at 55 Re 
had all of its strength at about 270,000 
psi when tensile tested longitudinally, 
but only about 170,000 psi when tested 
transversally; (3) the low transverse 
properties are caused by inclusions 
commonly found in commercial grades 
of SAE 4140. These inclusions act as 
stress-raiser notches and have their 
major effect in the transverse direc- 
tion. 

As a result of these conclusions, the 
following recommendations can be 
made: (1) all design calculations for 
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transversally loaded pinions and gears 
should be made on the basis of trans- 
verse properties; (2) a grade of steel 
less notch sensitive than SAE 4140 or 
a cleaner grade such as vacuum-melted 
SAE 4140 should be used for gear and 
pinion applications that are heavily 
leaded transversally. It has been re- 
ported that the vacuum remelting of 
an SAE 4340 steel resulted in an im- 
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provement in the ratio of transverse and 
longitudinal fatigue strength, from an 
original value of 61 percent to 81 per- 


cent at 41 R, 


From ‘Fatigue, Impact, and Tensile Properties 
of High Strength Leaded and Nonleaded SAE 
4140 Steel,” by William Simon, Westinghouse 
Electric Co. Presented at SAE National Farm 
Construction and Industrial Machinery Meeting 
Society of Automotive Engineers, Inc 485 
Lexington Ave., New York 17, N 


Creative Thinking 


Creativity seems to be more essential 


today than at any time previous in our 


Historians assign various rea- 
civilizations’ decay, but the 
evidences are that there is a decline 
in creative thinking. This is possibly 
the best explanation for the current 
decline in productivity per manhour 
per cost of dollar of reducable assets. 
That is, since 1940 we have doubled 
our engineering force, and research 
dollars have increased—to 650,000 en- 
gineers and $12,000,000 a year respec- 
tively. And during the same time, man- 
ufacturing of productivity per manhour 
has increased 40 percent. But in the 
over-all view including investment, our 
productivity is declining. Total spend- 
ing nearly doubled, but the average 


history. 
sons tor 





Automation and Numerical Control 


SEMINAR 





Bring 

yourself 

up to date 

on this method 

of manufacturing 

Learn the developments 

of the last six months in this 


mportant field from our speakers 


AUTOMATION AND 
NUMERICAL CONTROL 


Vame 


( ompany 


Co. Address___ 


\ 
February 22-23 
BOND HOTEL 
Hartford, Conn. 


*Systems Evaluation *Scheduling 
‘Programming *Materials Handling 
*Assembly *Parts Transfer *Machine 
Tool Applications and Processes 


TO REGISTER 


SEMINAR 5C€56 | ic to “Gilbere 'F. Seeley. Educe 


Head- 
Detroit 
must be 
Confirmed 


tion Director, ASMTE 
quarters, 10700 Puritan, 
38, Mich. Registration 
made in advance. 

registrations canceled later than 
two weeks before the Seminar 
are subject to a $10 service charge. 


For further information, write 





0 Check Enclosed [) Bill Company 
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GILBERT E. SEELEY 
Education Director 
ASTME Headquarters 
10700 Puritan 

Detroit 38, Michigan 





P.O. Number 





The 





rate of return on manufacturing de- 
creased more than a third from its 
postwar high. 

Considering the types of thought in 
the accompanying table, it would ap- 
pear that our ancestors were more crea- 
tive than we. It appears that creativity 


Types of Thought 


Characteristic Method Subject 
-reative 
Nonlogica 
yng-terrr Ideals 
primordial 
religious 
mpulse 


Big gair 
Dominate 
physica 
activity 


Poetry, art 


Scientific 


principle 


Noncreat ive 

Logica Technology 

business 

politics 
hort-term 

Small gain 

Dominated by 

physica Anima 
tivity unning 


Predatory 
destructior 


is inherent in man, but that since the 
era of civilized man, creative powers 
are not being used effectively. Recent 
experience indeed seems to reinforce 
this impression. 

How can we recoup the ability to 
think more creatively? First, there is 
the technique of asking “certain peremp- 
tory questions” to rethink a concept 
better one. For the 
modern civilization-conditioned individ- 
ual, how to think creatively resolves it- 
self into three activities: (1) think; 
(2) read or acquire knowledge; and 
(3) write or express in some way what 
the thinking produces. The three- 
pronged activity should take place in 
areas strange to the individual’s mind. 
For increasing creativity of groups, 
again three major paths are offered: 
(1) basic intellectual disciplines are 
important to creativity. Experience in- 
dicates that the greatest creations come 
from combining widely separated ele- 
ments which the usefully educated mind 
would consider the least likely to be 
related. Thus, education in widely sep- 
arated fields of knowledge is important 
to creativity. (2) Use of the mind is 
essential, and this appears to be an 
“awareness” probably more intense in 
the creative individual than in the non- 
creative individual. (3) In sponsored 
creative efforts, it appears that more 
achievement results from sponsorship 
of men than from that of projects. 

Previous experience with this ap- 
proach, used in 1957 with a group of 
over 100 engineers indicates that crea- 
tivity can be stimulated. One engineer’s 
contribution of patent memoranda rose 
from 1 in 1957 to 19 in 1958 as a re- 
sult of his deliberate efforts at increas- 
ing creativity, using these methods. 


creatively for a 


From “How: The Riddle of Creative Thinking” 


by Mercer H Parks, Humble Oil & Refining Co., 
presented at The eveland Engineering So- 
ciety, 3100 Chester Ave., Cleveland 14, Ohio 
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‘with men who know cutting tools...its JORSE everytime 


, oa 
h ‘ 


MORSE | 
means i : 
idelomestes—ie ? He 


TRY MORSE...BUY MORSE 
SEE YOUR NEARBY IVLOERR SE; DISTRIBUTOR 


MORSE; 


MORSE TWIST DRILL & MACHINE co. A Division of VAN NORMAN INDUSTRIES, INC. 


NEW BEDFORD, MASSACHUSETTS | wane | 


WAREHOUSES IN: NEW YORK. CHICAGO + DETROIT °* DALLAS SAN FRANCISCO 
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A Cost Saving 


Easy to handle BUSHING 


SAFE and ECONOMICAL, too! STORY 
INA 


NUT SHELL L : 


*PATENTED 


1. Tungsten carbide rings at the points of wear; 2. 
Steel rings protect drills and carbide; 3. Special hard- 
ened alloy steel body; 4. Performance: same as solid 

HANDLER carbide, but need not be handled with kid gloves; 
men wake Cr Oe oe oe 5. Greatest economy, because of maximum life at 
hours in making an average die, 25 minimum cost; 6. Enjoy th advantages of greater 


TODAY hours a an _— repair ee and 3 accuracy for a longer time, less spoilage, less machine 
hours for simple inspection? Now it can : f ut . ; 
for ey tt = Hansford Die Handler. down-time, added drill and jig life with MEYCO 
Reason? It's a one-man operation. No carbide inserted drill jig bushings. 
F R E E chain hoist or lead mallet. Accurate and 
, time-saving. j j 
ene g Write for New Bushing Catalog No. 42 


Illustrated and detailed specifications on 
* 8 models with 2C variations for dies 


weighing up to 6,000 Ibs. WwW. F. MEYERS co., Inc. 
BEDFORD, INDIANA 
Hansrorp MANUFACTURING CORPORATION 


A famous name in 
3117-A WINTON ROAD SOUTH @ ROCHESTER 23, N. Y. precision tools since 1888 


Use Reader Service Card, CIRCLE 121 
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For Stud Setting and Pulling 


and 
TORQUE CONTROL TOOLS TEMPO automatic 


“Titantorker” Controlled Heavy Duty Jaw Controlled 
Torque Driver (Torque) Drive Stud Driver 





For variety of torque 
uses. Audible signal New heavy duty jaw 

, brings the ultimate 
when desired torque within reach for users 
is reached. Easy ad- of self-opening stud 


justment. Four drivers. — 

sizes: maximum Predetermined amount 
: co of torque can be ap- 
torques from 75” Ib. plied to stud during 
to 225’ Ib. Female ata «driving. For use with 
adapters in driving ,o4 irill — 
o c Ss. 
head; male adapters » Sizes #101 - #102 - 


{ on torque base. #103. a AS-SERIES 





“Bull Dog” Stud Driver Titan “Roll Grip” : SAW SHARPENING 
Sestanes ~ Use Combination Stud ; 54 . MACHINES FOR: 
wit : " 


' Ww h Driver and Puller 

B a ae pane CIRCULAR SAW BLADES 
uilt for rugged use I tes roll ac- 

on heavy engines. ree agoncnatetenn me. BAND SAW BLADES 

Equipped with Titan ; | 

iaien. teens Pee oe % & ff pnts > HACK SAW BLADES 

sure P threaded body of : 

stud. Made in stand- 

ard sizes from 3/16 

to 3 in. inelusive. 


Territories Available 





Werld’s Lergest Producers Of 
Stud Drivers And Pullers 


TITAN TOOL CO. CAWT MACHINE CO” INC. 


44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 34 EXCHANGE PLACE, JERSEY CITY 2, N. J., Phone: HEnderson 5-9330 
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WORLD'S LARGEST SELECTION OF 


DECIMAL 
REAMERS 


and 
by the 


COUNTERBORES 
THOUSANDTHS! J 


—— SSS 


WHY BUY 
SPECIALS 


WE STOCK 
Thousands 


Write for 
REVISED 
Catalog 
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TWENTIETH CENTURY MFG. CO. 
Box 429-TE Libertyville, Iilineis 


In emergency Telephone Libertyville 2-4200 











DEEP HOLE 


DRILLING 
Single 


or Multiple 
Qpindle 


2k STEP AND REPEAT 
ACTION—NO SHOCK 


The number of steps pos- 
sible is infinitely variable ~ 
—to satisfy any require- 
ment. 


* Reduces breakage 
and over-heating 
of drills. 


ot Can be added to existing machine, 
or used to replace old style units. 


Typical example of a multiple 
spindle unit drilling in medium 
hard cast iron. 


A Drillunit 

Capacity will 
10 %" dia. 
Adaptable to any single or multiple 6 %’ dia. 
—spindle application. 4%" dic. 

* Self contained—Compact 3 %” dia. 


¥%" di 
Write for Literature 2 o) dia. 
11° dia. 


i DRILLUNIT, INC. 


HYDRAULIC DRILL UNITS 
3267 Wight Street « Detroit 7, Michigan 
Use Reader Service Card, CIRCLE 125 
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2 ¢ NEw 


ar CAST IRON 


QUICK-ACTING HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

JIG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 





-— Metoatin 28.56 S088 ] 


: MANO RUOCS 





HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 

.CUT THREAD STUDS 

TEE NUTS 

COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 


CATALOG INSERT 
NEW 16 PAGE CATALOG 
CATALOG INCLUDES TRACING TEMPLATES 

STRAP CLAMPS (PLAIN & 


FREE! write topay sm mt 
Motlwestern 


122 HOLLIER AVE., DAYTON 3, OHIO 


Use Reader Service Card, CIRCLE 124 
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CERROTECI 


4aUeC® TIME: LABOR> MONEY 


in chucking irregular workpieces 


: = 
4 
: , 


This CERROTECHNICS application is a quick and simple 
method of making chuck jaws for irregular workpieces by 
casting CERROMATRIX® against the workpiece. The re 
sult is an accurately fitting pair of jaws. 





*T.M. Cerro Sales 
Corporation CERROTECHNICS is the practice of using 
low-temperature-melting CERRO* ALLOYS te 
Write For expedite many industrial operations. 


Further Information 











CERRO SALES CORPORATION 


SUBSIDIARY OF CERRO CORPORATION 
Room 1503, 300 Park Avenue, New York 22, N. Y. 
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a 
PRECISION CAMS 


CAMSHAFTS 


All Types .. . Experimental and Production 








TWO AND THREE 
DIMENSIONAL CAMS 
for Ballistic, Computer and 
Instrument Use—Milled or 


ground to + .0001” tolerance 
Special Drum Type Cam 


FACE AND 
CYLINDRICAL CAMS 


milled or ground to 
+ .0002” tolerance 


CAMSHAFTS 
Aircraft, Automotive, Diesel 


Face Type Cam Marine, Fuel Injection 


‘t 
Camshaft for Internal Combustion Engine 


EONIC ti 


459 E. Hollywood * 


Write for 
catalog 

and additional 
information 


Detroit 3, Michigan 
Use Reader Service Card, CIRCLE 127 





time-tested 


STEEL 
STAMP 


sortrr% 


Whatever your need for 
product marking may be, 
Hoggson stamps can meet 
it. They are made of finest 
alloy steel, heat-treated to 
stand continuous impact 
without breaking face or 
mushrooming body. Ask 
about our inspectors’ sym- 
bol marking hammers, 
type holders, hand stamps 
with locating, or position- 
ing attachments, marking 
dies for hand and machine 
use. 


a 


>HOGGSON & PETTIS MFG. CO., 141 Brewery St., New Haven, Conn. 
Use Reader Service Card, CIRCLE 128 
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No. 4B OBI 
‘ with ‘“‘Econo- 
Air” clutch. 


STRAIGHT 
SIDE ‘ 

Die space up 

to 24 in.; bed 

space up to 

6 ft. between 

uprights. 


SPEED UP PRODUCTION with or og versatile 40-ton presses. 
Large bed and ram areas make them ideally suited to 
handle wide rolls or sheets . . . do multiple punching, steel- 
rule die work and other high output operations. For rapid 
shockless starting and stopping, presses can be —- 
with electrically controlled “Econo-Air” friction clutch . 
Ask for new catalog. 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78TH ST. * CHICAGO 20, ILL 


Rousselle Presses-are 
sold exclusively through 
Leading Machinery 
Dealers 


Use Reader Service Card, CIRCLE 129 








Speciy MA K-A-KEY. 


Pre-Cut, Pre-Coated Steel Key Stock 


OVER 60 SIZES STOCKED 
003” oversize _ — - 


Zinc-Coated 
Just Cut, File, Fit 


Made .000” to 
Rustproof 











Proven in 1001 applications 








HANDLED NATIONALLY BY 700 JOBBERS 


For all machine tools, presses, process and automation 
equipment, rely on MAK-A-KEY key stock in 12” and 
48” lengths. Available in a variety of sizes for virtually 
every application. Reduce storage area for key stock 

ventory, cuts production steps, lowers machine down-time 


MAK-A-PIN Round Steel Bars, too! 


WRITE FOR LITERATURE & PRICES 


De Van-Johnson Company 
528 Rathbone Ave. Aurora, Illinois 


Use Reader Service Card, CIRCLE 130 
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- now-drill 
at 15,000:pm 


with new 


UMORE 


HI-SPEED DRILL UNITS 


for holes from .020” to 14” 





TWO MODELS 


800 to 15,000 rpm spindle speeds. 
A D VA N TA G E S Series 34—1-phase motor”, all electrical 
and pneumatic controls built in. $735, 


; FOB Racine. 
Faster, higher, lower-cost hole production ge 


January 196] 


‘ z s , Series 36—1-phase motor®, basic con- 
—especially in aluminum, magnesium, fiber- 
glass, glass-filled plastics and wood. 


Cleaner, burr-free holes—low pressure at 
high speed reduces material upset on drill 
break-through 


Precision hole finishes—light cuts at high 
speed produce smooth surfaces 


Longer carbide tool life—light chip load 
lowers stresses, stops breakage 


For drilling, small rivet spinning, friction 
welding and related work 


YOU CAN DO MORE WITH Duman PORTABLE, PRECISION METALWORKING TOOLS ( 
® 


~ y 


trols only. $665, FOB Racine. 
*3-phase motor available 


One company has drilled 120,000 #54 
holes per carbide tool grind in 1/16” 
glass epoxy printed circuit boards, 
stacked 5-high, with higher quality re- 
sults. 


IN STOCK now, at your local Dumore 
distributor. 


No waiting for special, custom equipment. 
See him now for a demonstration . . . 


or write for Bulletin $3436 


DRILL-N-TAP UNITS « DRILLING UNITS « DRILL HEADS ¢ MICRO-DRILLS « DRILL GRINDERS « TOOL 
POST GRINDERS « HAND GRINDERS e FLEX-SHAFT TOOLS * QUILLS AND ACCESSORIES « VERSA-MIL 


THE DUMORE COMPANY, 1310 Seventeenth Street, Racine, Wisconsin 
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wba te DRI LLS 


100% FROM THE COMPLETE LINE 


INSPECTED 


wor RILLS 
DIE CUSHIO 


DAYTON 
ROGERS 


for ALL 
PUNCH 
PRESSES 


CATALOG AVAILABLE Accurate working 
Write Before Next Tuesday! = pressure on all dies. 





Standard or designed for the job 
Write for CATALOG F-44-A 


ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. 


=¢ 
m 
' 


Name 
ities DAYTON ROGERS 


Address 


Thesis Cor vetrvi_gq Ce m4 wane 
// 4 
_ 





Leese eeeees 


MINNEAPOLIS 7R, MINNESOTA 
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The outstanding performance and tool life of Butterfield drills are 
engineered into the complete Butterfield line — for best results when 
any cutting tool is used alone, and for smooth teamwork in multiple 
tool machining. Whatever you machine, wherever you’re located, get 
these advantages, backed by fast deliveries and expert technical 
aid . . . Call your Butterfield Distributor. Warehouses in Chicago, 
Detroit, Fort Worth, Los Angeles, New York and San Francisco. 


TTERFIELD 


p SS TWIST DRILL COMPANY, DERBY LINE, VT. 


TERFIELD 


Use Reader Service Card, CIRCLE 137 











— MAYLINE - 


Torque Wrench Adapter 


Keep Your 
Drawings 


Flat and Clean 


METAL PLAN FILE 


Mayline metal plan files have hinged dust covers that stay in 
upright position when drawings are being removed or inserted 
in drawer—leaves both hands free. Drawers operate freely 
on muted ball bearing rollers 


For space saving economy Mayline plan files can be attached 
to the 4-Post or the May-O-Matic tables. Metal and wood 
plan files described in folder $-20. Your local dealer has this 


MAYLINE 
INITAVAN 


information for you 


Instantly calculates scale 
rorelahd-1e-i hela Mmi-(oi te] a-Mielae-lel-lelt-1e-Me) 
different lever lengths—set it and read it. 


MAYLINE COMPANY, INC. 


611 No. Commerce Si. Provides. automatic selection of proper 
torque wrench for adapters and/or proper 


EYok-te}¢:1g-Mmn Comme lem T) (ammo lh Ulam Colao UME i e-lalolal:t 


PULLER BEbEt Et 


Sheboygan, Wisconsin 
Pa./STurTevant/co 


ADDISON [QUALITY] /LLINO/S 


WOOD PLAN FILE 





Se ee i 
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Cleaning Equipment 


Metal 
WANTED Sales Specialists for new 


Conveyorized Ultrasonics 


We are now ready to enter into a full-scale National marketing program on 
our revolutionary AutoSonex metal cleaning equipment, and require the 
services of the most experienced, intelligent, and successful sales represen- 
tatives in each marketing area. 

AutoSonex is a new packaged cleaning machine which employs conveyorized 
ultrasonics to introduce automation to the cleaning process for the first time 
It provides remarkable advantages in better, more efficient cleaning at sig- 
nificant savings of time, space, cost, iP r, and nt e. Live in- 
quiries from hundreds of manufacturers as a result of initial stories in various 
magazines, give us reason to believe there Is a vast, virgin market for this 
product—as well as for numerous additional products and applications now in 
advanced stages of development. 

If you can qualify as a top man with the ability for creative sales engineering 
and determination to do a top job, please write today in detail, outlining 
territory covered, experience and background, and if you are an individual 
or organization. Your reply treated in strictest confidence. 


AUTOSONICS, INC 


4127 Chestnut Street 
Philadelphia 4, Pa. 
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INDICATING SNAP GAGE 


Determine at a glance j 
whether your work is 
within the tolerance 
limits. Just set the 
limits in the INDICAT- 
ING SNAP GAGE, re- 
tract the tungsten car- 
bide measuring faces, 
with one finger, and let it “SNAP.” You can SEE 
the exact amount of material left to be removed. 


@ Makes GO and NO GO gages obsolete © Eliminates 
operator “feel” © Reads directly to 50 MiL- 
LIONTHS, 20 millionths, or ¥2 thousandths © Avail- 
abie in 5 sizes from 

0 to 8 inches. @ 


Ask for folder M AH R 6 Wee Co... 


274 Lefayette Street + New York 12, N.Y 


-o- Cut Costs 


with Carr-Lanes 
NG and FIXTURE 


COMPONENTS 


Yes Carr-lone Jig and Fixture 
components ore better, yet cost 
less than they could be pro- 
duced in your shop 


PRECISION MADE + RUST PROOFED 
HEAT TREATED «+ FAST DELIVERY 








gauss 
None fave C/ 
& Pars 


Complete ciemp: o amy 
gert oll ines and styles 


ADJUSTABLE 
ANGLES 


SWIVEL SCREW CLAMPS 
With the petented threeded bel 
WE not mer... 40%, swivel angie 





L 








MANUFACTURING CO 





420) ERAUSE COURT © SAINT LOUIS 18 wistouerr 
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Could an 


E-X-P-A-N-D-I-N-G PLUG GAGE 


solve a gaging problem for you? 


The Comtorplug expansion principle is 
unique ... and proven. Hundreds of U. S. 
precision-production programs use it, in- 
cluding several of the very largest. The 
unique expansion plug gives true 2-point 
gaging. You see actual diameter in a fixed 
reading to fraction of .0001”. You meas- 
ure front or back taper exactly, also oval- 
ity, bell mouth, etc. Centering, alignment 
and pressure are automatic, allowing 
accurate use by all types of personnel. 


“We've reduced 
rejects since 


For holes using 
¥” to 


10” dia. Comtorplug”’ 


lf you produce precision holes in volume 
SEND FOR BULLETIN 50 
COMTOR COMPANY, 69 FARWELL ST. WALTHAM 54, MASS 


COMTORPLUG 
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STANDARD ZAGAR Gearless DRILL HEADS 
DRILL ANY NUMBER OF HOLES IN ANY PATTERN 
IN ANY MATERIAL ON ALL CENTERS 


Drill a maximum number of holes in 
one pass—in any material. Holes can 
be as close as twice drill diameter. 
Zagar gearless drillheads are built as 
a complete unit or may be adapted to 
any standard drill press. Send us your 
part drawing and we will submit our 

Write for . 

Manual E-1 quotation. 


23892 LAKELAND BLVD. © CLEVELAND 23, OHIO 
i“ @liF in cORPORATED 
USE MORE SPINDLES TO DO MORE WORK 


Use Reader Service Card, CIRCLE 145 
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SAVED 50%! 


THIS PUNCH FACED WITH 
REN EPOXY RESINS 


Built by Allied Products Corporation for stamp- 
ing ambulance roofs, this punch is constructed 
of a zinc alloy core, faced with a 34” thickness 
of epoxy resin compound. The use of epoxy 
facing shortened tooling time—simplified the 
program—and reduced labor costs for an over- 
all savings of 50%! 


ON THIS TOGGLE PRESS 


The punch is held in place by five large clamps 
on each side of this 13-ton toggle press. Stamp- 
ings are drawn from 80” x 164" ggheets of 18 


gauge steel. 


STAMPS THIS ROOF! 


The roof stamping measures 68” wide, 158” 
long and 8” deep. Allied Products uses this 
epoxy tooling process to stamp approximately 
4,000 roofs annually for the Miller-Meteor 
Company, Belfontaine, Ohio. 


Reduce tooling costs at the start of the program—by select- 
ing Ren epoxy resins for the tooling process. Engineers 
report programs simplified by 40% —time saved to 70% 
—-and overall tooling costs reduced by 50%! Dependable 
epoxy formulations by Ren provide lasting dimensional 
stability, rugged compressive strength — plus scheduling 
flexibility that permits easier, quicker design modifications. 





ARE YOU RECEIVING Ren Plastics, Incorporated 

YOUR FREE COPIES? 5422 South Cedar Street, 

Lansing 9, Michigan 

Gentlemen: I would like to receive 
Tooling Digest 


ne 
Address 


Published periodically City__. Mate__. 
by Ren, these bulletins 
; provide technical informa- Company——__ 

tion and applications of a 
PLASTICS, INCORPORATED plastic tooling. If you are | Position 
not presently receiving 


: ay your free copies, fill-in and Send me more information 
Lansing 9, Michigan mail this coupon. 0 
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PITTI 
= CAST. IRON = 


how to get 
faithful 
3-dimensional 
reproduction 


in steel, other metals and plastics 


ALUMINUM Y 


HEX-HUB 


HAND—KNOBS 


QUICK-ACTING FULL-THREAD 
SPIN-LOOSE 


QUALITY AND LOW PRICES 


Use the LOW COST preci- 


sion-built Preis Panto 3D-5 


Engraving Machine. Does 


both 2 and 3 dimensional 





engraving effortlessly. 











ALSO 
CLAMPING TOOLS 
SURE-GRIP STEP BLOCKS OF 

STEEL 
WwoOoD 
ALUMINUM 


TOOLING BALL 


MANY SIZES AND TYPES 
SAVES BUILDING AND 
CHECKING TIME 





@ Reversible spindle for enlarging or reducing 
from a model, die or sample. 
Precision ball bearings throughout. 
Reduction ratio range—1.6:1 to 7:1. 
Four spindle speeds — 7,000 to 18,000 RPM. 
Micrometer adjustment collar. 
Provided complete with floor stand and work 
tables 


TRADE MARK 
Write for complete details and prices 


3 PA Te ( For immediate reany ee below 
: TIETZMANN TOOL COMPANY H. P. PREIS ENGRAVING MACHINE CO. 
T T64 ) 315 N. Main St. Englwood, Ohio 


— . Highw illsi N. 
Call T 6-5141 654 U.S. Highway 22, Hillside, J 
PUTT bc Use Reader Service Card, CIRCLE 149 
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Make Holding Fixtures MILLS TO .000,1"... 
Quickly / Easily finishes under 10 microinches! 
with EPOCAST —_——_ PRECISE HIGH RPM MILLING MACHINES 














TITTLE 








Eliminates Tool Chatter 
3 
Compensates For Compact, universal production 
machine tools for high precision 
milling. Ideal for accurate pro- 
duction of sub-miniature, optical 
Accurate ) and instrument components as 
| well as larger parts used in hy 
draulics, aircraft, missiles. Uses 
carbide midget milis up to 34” 
diameter and grinding wheels up 
Protects Parts From - - to 2” diameter. Precise Milling 
Marring 4 ? Machines are available in two 
: models ...with a power range 
from Y2 hp to 2 hp, and an in- 
Inexpensive : < finitely variable speed range from 
: 7,200 to 54,000 rpm. Both models 
can be furnished with Precise 
Universal Power Quills or Super 
*EPOCAST is an ideal material for making holding fixtures (a Cyete Power Gute. 

such as the plastic chucking jaws shown here. It casts in three simple ij 
steps. Sets tack free in 2 to 4 hours. Ready for use in 24 hours or less ; , 
Makes tooling easier. Send now for technical bulletin giving full infor Grinder-Millers, Power Quills, Jig 
mation on making chucking jaws Grinders, Milling Machines, Automatic 
Drill Units, Cutting Tools, Vapor-Lub 
(/tavreane plastic Cooling, Sklero Hardness Tester. 

S. INCORPORATED Quality and Precision Since 1882 


Casting Variance 


Fast 


PRECISE PRODUCTS CORPORATION 
; tH tead, 3757 Blue River Road, Racine, Wisconsin, U.S.A. 
4516 Brazil Street, Los Angeles rs 42 Chasner Street, Hempstes : Branch Plant: Precise, G.m.b.H., Seisastiies. Germany 
California CHapman 5-1151 Long Island, N.Y 
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=“ Out of Tool Steel 


With the A-L Steelector System 





row can you pick the right tool steel when there are 
more than 1000 brands, each jostling for your atten- 
tion? And how can you pick a tool steel and know 
before you order that the grade you want is avail- 
able—without delays—in the size and shape you need? 

If you are tired of wrestling with these problems 
you will like the new Allegheny Ludlum Tool Steel 
STEELECTOR Program. With it you can accurately 
select a tool steel that will meet your requirements 
and be sure that you have picked a grade that is in 
stock . . . as near as your warehouse source. 

It’s easy to make accurate selections with the 
STEELECTOR Program. The three STEELECTOR 
cards—covering general purpose tool steel applica- 
tions, hot work applications, and high speed grades— 
show at a glance the comparative properties of tool 
steel grades that will suit 96% of all tool steel appli- 
cations listed in the A-L Tool Steel Handbook. 

The STEELECTOR cards use bar graphs to make 
it easy to make precise comparisons of abrasion re- 
sistance, toughness, size stability, machinability, and 
red hardness. All you have to do is pick the grade 


/ 
/ 


PROGRAM 


4 
4 
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with the particular combination of properties you 
need for the job at hand. 

For each grade, there is a Data Stock List that tells 
you the exact analysis of the grade, its basic proper- 
ties, typical applications and their working hard- 
nesses, and temperatures for hardening, tempering, 
and annealing. And the complete range of available 
sizes and shapes is listed. 

You can count on getting quality tool steel by 
using the STEELECTOR Program. Each STEEL- 
ECTOR grade has been selected from the complete 
line of Allegheny Ludlum Tool Steel and made under 
the exacting quality control standards ofall A-L 
products. 

The new A-L Tool Steel STEELECTOR booklet 
contains the STEELECTOR Cards, descriptions of 
the various grades, and explains the individual Data 
Stock Lists available for every grade. For your own 
copy ask your Allegheny Ludlum sales representative, 
or write: Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pennsylvania. Address 
Dept. TE-1. 


| 7 
/ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 
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ZIEGLER FLOATING TOOL HOLDERS 


INCREASE TAPPING AND REAMING PRODUCTION 


FAST SET-UPS—Automatically compensates for mis- 


alignment up to 1/16” on dia. between machine 
spindle and work. 


Free-Floating, Easy-To-Use Ziegler Tool Holders per- 
mit machine operators to maintain production with- 
out scrappage due to alignment inaccuracies, elimi- 
nate bell-mouthed and oversize holes and keep job 
set-up costs to barest minimum. 


PROMPT DELIVERY 


Hold positive hole 
location tolerances 


SIZES and types to fit all machines used for 
tapping and reaming. 


w.M. ZIEGLER TOOL CO. 


ROLLER DRIVE FLOATING TOOL HOLDERS 13870 Auburn 
Detroit 23, Michigan 
Use Reader Service Card, CIRCLE 154 





id 


CUT REJECTS... 
BOOST PRODUCTION... 


with 


CHALLENGE 


Fecision 
surface 


equipment 


Challenge offers more than 300 dif- 
ferent types and sizes of Precision 
Surface Equipment to help you 
maintain close control of accuracy 
in your tooling, manufacturing as- 
sembly and inspection operations. 
Send for FREE CATALOG 
and prices! Ask for Catalog 
840. Get prompt delivery 
from your local indus- 

trial distributor. 


THE CHALLENGE 


MACHINERY CO. 
GRAND HAVEN, MICH. 
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, TRIAL SAMPLE! 


SPECIAL LUBRICANT 
EASES WORKING STAINLESS 
AND TOUGH METALS 


»: - New lubricant eases stamping and machining oper- 
R* ations on the toughest metalworking jobs—takes 
‘ t the problems out of hard-to-work metals such as 
ity Te TRO! jet “+ stainless, high carbon, high chrome, cast iron, mo- 
’ "+ nel, etc. Scientifically developed ANCHORLUBE now 
TAINLE $$ is:.* used extensively in a wide range of applicctions— 
HAR ibe: drilling, tapping, spot facing, counter-boring, mil- 
=: ling, fly-cutting, seat forming, engraving, broach- 

ing, drawing, piercing, punching, hole extruding, 

etc. Application by swab, spray, roller or brush. 

* Send today for free trial sample and see for yourself 

how easy you can work the job with ANCHORLUBE. 

ANCHOR CHEMICAL COMPANY 

Dept. TM-1 - 10721 Briggs Road « Cleveland 11, Ohio 


Use Reader Service Card, CIRCLE 156 








MIDGET 
MILLS 


CARBIDE End Mills 
outlast dozens of 
High Speed End Mills 
on most jobs! 

> BETTER PERFORMANCE 
> MORE PRODUCTION 
>» WIDER APPLICATIONS 
>» MAXIMUM RIGIDITY 


Your SPECIAL Carbide End Mill 
requirements are solicited. 





CHATTERLESS 
COUNTERSINKS 





BALL SEAT 
REAMERS 





ELECTRODE 
DRESSING 

on We Regrind BOTH H.S. Steel and CUTTERS 

Carbide End Mills. Va 


Vi 
Send in your Dull Cutters Today! 


ASK FOR LITERATURE NOW! 








J 
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INSIDE 
DEBURRING 
CUTTERS 


=~ 


OUTSIDE 
DEBURRING 
CUTTERS 


TUBE END 
DEBURRING 
CUTTERS 


CARBIDE 
HAND FILES 





HAND 


DRILL 
DEBURRING COUNTERSINKS 


CUTTERS 


SPECIAL 
CUTTERS 














Severance REGRINDING 
TOOL INDUSTRIES INC.| SERVICE 


728 lowa Avenue, 
SAGINAW, MICHIGAN 


i d. 
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MARVECO LIVE CENTERS 


Gvaranteed 
to oviperform 
and outlast 
any other 
LIVE CENTER. 


HEAD turns on 
Double Row Ball 
Bearings for Radial 
Load and Tapered 
Roller Bearings for 
Thrust Load. 


MARVEL TOOL & MACHINE CO. 


1086 North River Road « St. Clair, Michigan 
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LARGE TOOLMAKER’S MICROSCOPE 


This versatile inspection and production meas- 
uring instrument is extremely rugged, accu- 
rate and simple to operate. Flexibility is en- 
hanced through use of numerous accessories. 
Areas of application include measurement of 
length, angles, screw threads and contours. 


Technical Data: Measuring range 6 x 2 in. » Microme- 
ters read to 0.0001 in. + Angular scale of goniometer 
ocular 1 min. + Diameter of circular stage 11 in. + Mag- 
nifications 10x to 50x 


OPTICAL DIVIDING HEAD — MODEL 130 


This sturdily-constructed, precision instrument 
measures angles in the order of 10 sec. of arc 
(5 sec. by estimation) utilizing a newly de- 
veloped scale which permits extreme accuracy 
and repeatability of readings. The model 130 
may be used as an inspection instrument or 
on surface grinders, millers and drill presses 
without any loss of accuracy. The wide range 
of applications include cam shaft inspection 
when the instrument is used together with the 
Abbe measuring unit. 


UNIVERSAL MEASURING MICROSCOPE 


The perfect laboratory and production instru- 
ment for a variety of precise measuring tech- 
niques including a wide range of applications 
from simple linear measurement (internal and 
external) to intricate coordinate measurement. 
Accessories permit lead screw and cam shaft 
inspection as well as concentricity and taper 
measurement. 


Technical Data: Measuring range 8 x 4 in. + Precision 
glass scales read to 0.00005 in. - Can be read by esti- 
mation to 0.00001 in. + Scale of accessory rotary table 
to 30 sec. » Angular scale of goniometer ocular 1 min. 
« Magnifications 10x to 50x 


ANGLE DIVISION TESTER — ONE SEC. 


The newly designed Zciss Angle Division Tester 
is used to check and measure angles with a 
high degree of precision. Among its many 
applications are checking dividing heads, ro- 
tary tables, gears, polygons, etc. It may also 
be used in setting angles for the manufacture 
of index plates, gears, slotted discs and cir- 
cular scales. 


Technical Data: Fine scale reads to 1 sec. + Glass 
graduated scale reads to 10 min. + Coarse graduated 
scale reads to 1 deg. 


Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: Dept. TME 1/61 


E ag Cc oO fa Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y. 


In Canada: Jena Scientific Instruments Ltd, 1437 MacKay Street, Montreal, Quebec 
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EVERYTHING 
NEW 


but (he 
price... 


on these 
Walker-Turner 
17’ Drill Presses 











New Flexibility! 
New Accuracy! 
New Convenience! 


You get these important benefits—and more—because 
the entire line of W-T “‘Light-Heavyweight” 17” Drill 
Presses has been completely redesigned. You'll appre- 
ciate the increased operating economy this machine offers 
—but best of all, you’ll appreciate the price tag. All 44 
hand feed models of the “‘New 17” are being introduced 
at no increase in cost! And for less than $10.00* you 
can add the revolutionary Rockwell Power Feed to any 
model and enjoy the advantages of semi or fully auto- 
mated drilling operations. 

Only you can rate the value to your job requirements 
of these pace-setting developments: 


NEW CONCEPT DEPTH STOP-—eliminates quill, 
spindle and cutting tool deflection, reduces drill 
breakage. 


NEW “SWING AWAY” GUARD—provides _interfer- 
ence-free access to pulleys for fast belt and speed 
changes. 


NEW “PIVOTING” MOTOR MOUNT —assures 
proper belt tension for maximum torque transmission, 
longer belt life. 


This new machine incorporates so many other ouilt-in 
quality features that can help lower your production 
costs, you'll want to see it in action. Visit your Walker- 
Turner Distributor (he’s listed under “‘“MACHINE 
TOOLS” or “TOOLS” in the Yellow Pages). Learn for 
‘yourself why more people in metalworking call Walker- 
Turner the value line. 


*Slightly higher in the West 


ii 


FREE BROCHURE pictures and describes the 
complete line of Walker-Turner 17” Dril! Presses. 
Write Rockwell Manufacturing Company, Walker- 
Turner Division, Department 0000, 400 North Lexing- 
ton Avenue, Pittsburgh 8, Pennsylvania. 


2a 
ll 
io 


if 


WALKER-TURNER 


LIGHT-HEAVYWEIGHT MACHINE TOOLS 


another fine product by 


ROCKWELL © 
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FAST, ECONOMICAL CUTTING 


of ferrous, 
non-ferrous, 
non-metallic solids 
and shapes 


manual or automatic 


CUT-OFF 
MACHINE 


A heavy-duty, 20”-blade, chop-stroke machine, the 
M-120 will handle your heaviest jobs better in faster time. 
Cuts to close tolerances with a mill-like finish, without 
hardening stock or changing its characteristics. Cuts fer- 
rous metals up to 4” solids, 6” structurals and heavy-wall 
tubing...and non-ferrous metals up to 6” solids, 8” 
structurals and extrusions and 6” heavy-wall tubing. 


For automatic bar feed operation the M-120 is electro- 
air oil-check operated for up to 1600 cuts per hour through 
both ferrous and non-ferrous metals. 


CHECK THESE STONE FEATURES 


Geared-in-head motor (a Stone exclusive) ... fast-acting, self-centering 
vises.... heavy cast machine-surfaced table for jigs and fixtures... 
wide range of gear ratios for proper spindle speed . . . oil mist spray 
for non-ferrous cutting. 


WORLD’S MOST COMPLETE LINE 


Used by every major industry throughout the 
civilized globe, Stone machines offer the world’s 
most complete line of Chop-Stroke, Double Miter 
and Traverse-Type Machines... either manual, 
semi — or fully automatic or custom-built. All fully 
described in new literature featuring latest de- 
velopments and improvements. Send for it today. 


AUTOMATIC 
CHOP STROKE 


DOUBLE MITER 


DOUBLE CUT 


4 fone c—: 


31 FAYETTE ST., MANLIUS, N. Y. 
HIGH SPEED ~ CUTTING MACHINERY 


Use Reader Service Card, CIRCLE 162 





i aS 
STEEL BLUE’ . 


ST ESN eM popiar package « 
, f y . itted with = 
making Dies and i i 


i plying right at be 

_ bie metal surface ready for == 

layout in a few minutes. 
\ The dark blue background = 

+ makes the scribed lines 

show up in sharp relief, 

prevents metal glare. In- 

creases efficiency and 

accuracy. 


Write for sample 
on company 
THE DYKEM COMPANY 
2303DNerth llth Si. «+ St. Lovis 6, Me. 











only $425 buys this optical comparator! 


PROJECTO-GRAPH Prootcrion 


0D 
CONTROL 





Projecto-Graph Model A-11 
comes complete with single 
lens. Magnification from 10X 
to 100X—precision ground stage 
and all components necessary 
for basic operation. 


@ Complete line of acces- 
sories available. 


@ Special fixtures de- 
signed and moanufac- 
tured to suit your needs. 


Write For Catalog 


PROJECTO-GRAPH » ius 


Specialists in Optical Instruments for Quality Control 
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BETTER Foe 


FAST 
WHITEPRINTER 


yer oh 


en 
FOR INDIVIDUAL OFFICE USE 


: : ROTOLITE SALES CORP.., Stirling, N. J. 
Finger tip speed control Telephone MI Ilington 7-1040 


for whiteprints, sepias 

and foils. Fastest Diazo 
Lamp on market. Priced Name 

below all other makes. Gun 
Rotolite prices start at 
129.50. 


Please send literature on Rotolite ‘‘Expeediter’’ 








Addres City. 
F-1 


Use Reader Service Card, CIRCLE 165 
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SUPER-SPEED-SUPER-POWER 


from this 
2), Bore 


AIR 
CYLINDER 


Model BNSSEM-SC Super- 
Speed Air Motor equipped 
with electrically-operated 
valve. 








This special machine designed and built in the plant of Electro-Mechanical 








Products Co., clamps and pierces 3 holes in 20,000 pieces per day. It uses 
3 Bellows Super-Speed Air Cylinders and a Bellows Air Motor. Set-up cost 


V4 the price of a punch press die. 














This Super-Speed® Bellows Air Motor® is 
so powerful it can drive a 1/2” hole 
through 1/16” thick steel. The piston rod 
moves at a speed six to ten times the speed 
of an equivalent sized air cylinder. 

That’s why the Super-Speed is an ideal 
answer to many piercing, staking, form- 
ing, riveting, stamping, swedging and 
similar operations. 


The Super-Speed Air Motor uses the basic 


Bellows integral valving system with built- 
in operating and speed controls. Only one 
air connection is required which can be 
flexible hose. The directional valve may 
be either the low-voltage (8-12V) Electro- 
aire® Valve or the finger tip control 
manual valve. One bore size, 2-1/2”. Four 
standard stroke lengths, 4”, 6”, 9” and 12”. 


Write for Bulletin SS-5R. Address Dept. 
TE-161, Bellows-Valvair, Akron 9, Ohio. 


More than 200 Bellows-Valvair Field Engineers are at your service 

















AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 


Bellows -Valvai r. 


EC 
965-C 
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ASTME : 
ENGINEERING | 
CONFERENCE | 
AND 
EXPOSITION 


™ f 


/ V/ CAA og, 6 
— 


at 
NEW YORK COLISEUM 


THE AMERICAN SOCIETY OF TOOL } 
and MANUFACTURING ENGINEERS 
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SELECT 
THE VALVES 
TO MEET THE NEED! 


Select from full lines to operate and control a single OEM product 
... ora plant’s entire production line! 


Modern manufacturing demands quality ... and Schrader Valves have it. Complete 
lines give you almost limitless range in planning air circuitry. The many extras 
in all Schrader Valves ... superb engineering, compactness, strength, easy installa- 
tion ... make for precision operation. Your Schrader distributor is fully stocked, 
not only with Valves, but Cylinders and Accessories. He can help you with factory- 


trained experts and proven ideas. 





A. SCHRADER’S SON 


The complete range of sizes 
and types of air circuitry 
products is stocked and cat- 
aloged by your Schrader dis- 
tributor. Consult the yellow 
pages or write Schrader. 


Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 





lin oe divisionof SCOVILL 








January 1961 Use Reader Service Card, CIRCLE 167 


QUALITY AIR CONTROL PRODUCTS 





A Compact and Handy Source of 


New Product 


and Service Information 


TEMPLATE 
DRILL BUSHING 
and 
WORK LOCATORS 
for 1/16” to 1/4” 
sheet metal or aluminum 

@ quick 
® accurate 
@ no rivets 
@® no presses 
Securely installed with only a 
flaring tool and hammer, 


TECHNO-PRODUCTS 
CORPORATION 


405 Baily Rd., Yeadon, Pa. 
CLearbrook 9-7300 








AUTOMATIC 
MACHINERY 
BulLOERS 


SINCE 1896 


nen 3, 000 a ir | 





New (AIRD) machine automatically 
mills rugged tool blanks or small 
electronic parts at high speeds with 
accuracy duplicated to + .001”. 


AUTOMATICMILL incorPorATED 
Danbury Industrial Park, Danbury, Conn 
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TAP GRINDER 


Sharpens Chamfers, Flutes 
and Spiral Points 


MODEL 1100 


@ Capacities No. 0 Machine Screw to 
2%” Hand Taps. Write for Catalog. 


HENRY P. BOGGIS COMPANY 


711 E. 163rd St., Cleveland 10, Ohio 
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Solve your AUTOMATION 
PROBLEMS with JS 
AIR OPERATED INDEXING TABLE 
AND COLLET FIXTURES 

MODEL 2A-2 


WITH 
12” TABLE 


POSITIVE, RAPID INDEXING BY SIM- 
PLIFIED SEQUENCING METHOD IN 
MULTIPLES OF 15 . IDEAL FOR 
MECHANICAL OR TAPE CONTROL 
OPERATION .. . WRITE TODAY FOR 
LITERATURE. 


James Smith & Son, Inc. 


MACHINE BUILDERS SINCE 1907 


988 SOUTHBRIDGE STREET 
WORCESTER 10, MASS. 
PL 5.3760 


Use Reader Service Card, CIRCLE 605 











RED-F YOUR BEST 


SOURCE FOR 
; JOB PROVEN 


= CENTERS 


It’s a safe bet READY 
has the right CENTER 
for your job, whether 
it’s on a tathe, 
grinder, miller, spin- 
ner, screw or gear 
cutting machine 


—=> 
— Economize with RED-E 


OVER 250 TYPES. TAPERS & SIZES ANTI-FRIC- 
TION OR SOLIDS. CAP. TO 200 TONS, SPEEDS— 


4,000 r.p.m. 
CALL YOUR DISTRIBUTOR OR WRITE 
CENTER specialists since 1908 
READY TOOL CO. 
158 Garfield Ave., Stratford, Conn 
Use Reader Service Card, CIRCLE 604 








o 
-CECOR | formerly Carnes 


COOLANT 
HANDLING 
EQUIPMENT 


AX-450 


ULTRASUCTION 


removes chips, coolant sludge, oil 
from machine tool sumps. Large 
portable tonk units offer filter 
option. Portable units, air or 
electric powered, collect sump 
waste for disposal of reclama- 
tion. Power heads convert 55 
gation drums into high suction 
Coolant Sump Cleaners. Six 
models for all applications hon 
die abrasive waste without pump 
weer. Write today! 


VERONA, WISCONSIN 


Use Reader Service Card, CIRCLE 606 
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A Compact and Handy Source of 


New Product 


and Service Information 


i N IT WAS A STEP FORWARD 
When granpa changed 


\ 
Old Flat Drill = / to the 


Modern Twist Drill agg 


IT WILL BE ANOTHER STEP FORWARD 


from the 


When YOU change from the 


Old Hook Type Boring Too! commen to the 


Modern Precision Boring Tool — 


BOKUM TOOL CO. IAC. 


14775 Wildemere Ave., Detroit 38, Michigan 


Use Reader Service Card, CIRCLE 607 


EDUCATED 
FLUSH PINS 


FOR 
TOLERANCES 
TO +.00025 


them int 


FLUSH PIN BLANKS 


only $15.00 i 


For deruatios W 


DOW MECHANICAL CORP., THOMPSONVILLE, CONN. 


Use Reader Service Card, CIRCLE 608 
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DO YOU HAVE 
A DIAL 
INDICATOR 
THAT IS 


SICK? 


Got a Dial Indicator that’s misbehaving? A 
Height Gage or Dial Bore Gage that’s no long- 
er accurate? Whatever your problem, DWIGHT 
can make it right! DWIGHT can save you time 
and money on the repair of all makes and types 
of precision measuring instruments. One source 
for ali makes and models saves you paper work. 
Deliveries are far better than from the manu- 
facturer ... and prices are lower, too. 


DWIGHT WILL MAKE IT RIGHT 


DWIGHT 
INSTRUMENT CO. 
593 New York Ave. Lyndhurst, N.J. 


Phone: GEneva 8-3334 
Authorized BROWN & SHARPE Repair Service 


Use Reader Service Card, CIRCLE 613 


ee PREMIUM 


QUALITY 


SOLID CARBIDE 
CUTTING TOOLS 


NEW 
1961 








SEND FOR 
YOUR COPY 


J 
WRITE 
RAYMAC DIVISION 


DEXCO CORPORATION 
15778 Telegraph Road 
Detroit 39, Michigan 











MAGNETIC ADJUSTABLE 


This unique precision workholder permits 
quick and accurate setups, saving time, 
effort and money in grinding operations. 


Unsurpassed for layout, toolroom and 
production. Can be used on any machine 
equipped with magnetic chucks. 


COMPARE THESE DISTINCTIVE FEATURES: 


© Parallelism: + .00005” over entire length 
® Maximum setting: 90° angle 

© Vernier accuracy: + 15 seconds 

© Size: 6” long, 42" wide, 2V2” high 


Write today for complete technical data to: 


ANTON MACHINE WORKS 
1226 Flushing Ave., Bkiyn. 37, N.Y. 
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: FLUTED TOOLS i 


Cutters * Millers * Taps * Reamers 

een AUTOMATICALLY 
Economically from Solids i 

I... details on Miller and Grinder 


j sae Mfg. Co. f 


3808 Ridge Rd., Cleveland 9, O. 


ee Ss — i 
Use Reader Service Card, CIRCLE 610 
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WHITE PRINTS 


at I’c per sq. ft. 
with the NEW 


electr-o-line 


rotary diazo white printer 





No warm-up time 

Emergency reverse 

Variable speed control 

A clear, translucent and unbreckable 
development tube. 


Write today for complete details 
Dept. TE 
Warren 
Electr-O-Line Corporation 
7419 Grand River, Detroit 4, Mich. 
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Although every precaution 


is taken to assure correct listing, no allowance will be made for error or omission. 


Exhibitor in 1960 ASTME Tool Shows 


A 


tAce Drill Bushing Co............ 63 
Acme Industrial Co 194 
AR nae 160, 200 
tAllegheny Ludlum Steel Corp..65, 215 
Allenair Corp. 210 
Allen Mfg. Co 
Anaconda American Brass...... 40-41 
American Drill Bushing Co....... 2 
‘American Society of Tool and 
Manufacturing Engineers. . .204, 222 
*American Twist Drill Co., Sub- 
sidiary Cutting Tool Division, 
Brown & Sharpe Mfg. Co 
Anchor Chemical Co 
Anton Machine Works........... 225 
Armstrong-Blum Mfg. Co........ 170 
*Armstrong Bros. Tool Co......... 162 
Autosonics, Inc. ........... . 212 
Automatic Mill Inc.... ihc ban 


Bath & Co., Inc., John 
Baush Machine Tool Co. 
*Bellows-Valvair 
*Bendix Corp., 

Industrial Controls 
Bethlehem Steel Corp 
*Black & Decker Corp., 

Master Power Corp., Subsidiary 228 
Boggis Co., Henry P 224 
Bokum Tool Co., Inc oo aan 
Boston Gear Works in 39 
*Bristol Co., The 190 

*Brown & Sharpe Mfg. Co 66-67 
*tBrown & Sharpe Mfg. Co., 

Cutting Tools Div., 

American Twist Drill Co., 

Subsidiary 153 
*Brown & Sharpe Mfg. Co., 

Nelco Cutting Tools Division 189 
Butterfield Division, 


Union Twist Drill Co 210-211 


Cc 


**Cadillac Gage Co 
*Cadillac Stamp Co 
Card Division, S. W.. 
Union Twist Drill Co 
*'Carr-Lane Mfg. Co 
*Cawi Machine Co., The 
*tCerro Sales Corp. ‘ a 
*Challenge Machinery Co 216 
Chicago-Latrobe 47 
*Chromalloy Corp., Sintercast 

Division ... . 202 
Cincinnati Milling Machine Co., 

Heald Machine Co., 

Subsidiary 2nd Cover 
‘Circular Tool Co 161 
Columbia Tool Steel Co . 174 
Comtor Co. sae 
Coolant Equipment Corp . 224 
*Coromant Division, 

Sandvik Steel, Inc..... hie aes a 


226 


<osdic, 


JOB APPLICATION 
oe 


4. 
ORati™ 


Most of the companies listed below have informative Listings 


in the 1960 Suppliers Directory Issue 


*Crafts Co., Inc., Arthur A 
Cross Co., The 


Dayton Rogers Mfg. Co..... 
**Detroit Stamping Co 

DeVan-Johnson Co. 

*Dexco Corp., 

Raymac Division 

Dickerman Mfg. Co., H. E.. 
**DoALL Co. 

Dow Mechanical Corp 





1961 
ASTME 
ENGINEERING 
CONFERENCE 
AND 
EXPOSITION 
May 22-26 


New York Coliseum 











*Drillunit, Inc. 

**Dumore Co., The 
Dwight Instrument Co 
Dykem Co., 


*tEclipse Counterbore Co . 159 
tEldorado Tool & Mfg. Co 180 
*Eonic, Inc. 208 

Ernest, Holdeman & Collett, Inc., 
Speedgrip Chuck Division..... 166 
*tEx-Cell-O 
Corp 25, 27, 29, 31, 3rd Cover 
*Ex- Cell O Corp., Subsidiary 
Optical Gaging Products, Inc... 48 


**'Federal Products Corp.. - @ 
**Fellows Gear Shaper Co ss 
*'Flick-Reedy Corp., 

Miller Fluid Power Division... 33 
*Furane Plastics, Inc 214 


+1960 Directory of Suppliers 


G 
*Gisholt Machine Co 


Greaves Machine Tool Co 
Greenlee Bros. & Co 


H 


*Handy & Harman 
*Hannifin Co., A Division of 
Parker-Hannifin Corp. .....1! 
*Hansford Mfg. Corp 
Hanson-Whitney Co. ............ 195 
Hardinge Brothers, Inc 
Heald Machine Co., Subsidiary 
— Milling Machine 
s caearhaeaatia ilaie Graco maras 2nd Cover 
Heller Roberts Mfg. Co 
Hoggson & Pettis Mfg. Co 
Holcroft & Co 


*Industrial Controls Div., 
IE COTE. av ves ccccccccess 14-15 


*Jarvis Corp. 


*Jones & Lamson Machine Co...10, 158 


K 
*Kennametal Inc. ............. 156-157 


L 


Lamtex Industries, Inc 
*Lapeer Mfg. Co 
*tLatrobe Steel Co 
*tLeland-Gifford Co. 

Lipe Rollway Corp 
*tLogansport Machine Co., Inc 
*tLufkin Rule Co., The 


*Mahr Gage Co., Inc 
tManhattan Rubber Division, 
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The Manual of Instruction for 
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Designed to Teach 


Principles of Operation 
Construction 
Use and DESIGN of DIES 


A Complete and thorough course of Instruction 


PRICES: ASTME Members—* 4° 
$550 


4 


HUT 


TTL LEELEELL LR LLC LLL CLL 


OULU 


Non-members— 


: AMERICAN SOCIETY OF 
-TOOL AND MANUFACTURING ENGINEERS 
> 10700 PURITAN AVENUE « DETROIT 38, MICH. = 


=yonuunenennnsevvvunennncannannvanuncovvenenvivasv ovengeenduysuqngunnenity LLL ee 





January 196] 


If it’s made of WIRE... see FASFORM 


Just tell us what you 
need, and if it can be 
formed with wire we'll 
give you a blueprint and 
a cost estimate. Write Fas- 
form Formed Wire Prod- 
ucts Division, Heller Rob- 
erts Manufacturing Corp., 
6115 Carnegie Ave., 
Cleveland 1, Ohio. 


HELLER ROBERTS 


Manufacturing Corporation 


Use Reader Service Card, CIRCLE 169 
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12 WAYS BETTER than any 
portable saw you ever used... 


@ No gears 

@ No windings, no stators, 
no shock factor, no de- 
terioration. 
Lighter weight, compact 
Fully adjustable to 2-11/16’’ 
depth of cut; 2” for 45 
angle cuts. 
Safer—no coasting on 
shut-off; no loading up of 
saw teeth 
Quiet in operation— loudest 
noise is the cutting 
Controlled direction of 
exhaust to muffler or to 
blade for cooling 
Governor controlled for 
safety—no burn out in 
event of stall 
Low weight vs. horse- 
power ratio—6000 rpm 
Big 84°’ diameter combi- 
nation blade 
Easily dismantled for 
service 
Totally enclosed air motor 
with over 14 years of 
proven field use 
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Photographed at Florida Silver Springs 
Use it on your toughest cutting jobs the proof is in the performance! This 
#408 portable air saw is the latest addition to the Master Power line of preci- 
sion-built, quality air tools. Not only will this lightweight, easy-to-handle tool 
out-perform anything you’ve ever used before, but also it brings you safety 
advantages no other portable saw can offer: little coasting on shut-off; no 
loading up of saw teeth; no shock factor; no deterioration; to name a few. 
(Not that you'll ever have to, but you can even use it under water!) 
The new Master Power #408 cuts most anything—sheet steel, corrugated 
roofing, channel iron, bar stock, wood, aluminum, cast iron, and more. 
Comes complete with carrying case and rip fence. Mail coupon for a free 
demonstration or additional information. Leading distributors everywhere. 
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Master Power &* 


A Black & Decker Subsidiary 
MASTER POWER CORPORATION, Dept. B-011, Solon, Ohio 


Free demonstration QO Added information 


Name 
Company 
Address -__-- 


State 
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In Canada: Masrer Pneumatic Toois (Canaba) Lrp., RexpaLe-ToRONTO, ONTARIO 
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NOW in STOCK 
for Immediate 
Delivery... 


Ex-Cell-O Drill Jig Bushings 
for All Plastic Tooling Jobs! 


“FOR ‘POTTING’... 


* Ex-Cell-O Trans-Lok Bushings have exclusive her- 
ringbone knurl and annular groove design for 
maximum security in potted-type jigs, fixtures and 
templets. Bushings can’t twist or pull out. 


FOR PRESSING... 


Ex-Cell-O Press-Lok Bushings have straight knurls 
for greater gripping power when pressed into 
plastic, wood or other ductile materials. 


FOR RENEWABLE BUSHINGS, TOO... 


* Ex-Cell-O Trans-Lok Liners, with the same deep : 
transverse ridges as Trans-Lok Bushings, permit 
drilling or reaming using standard fixed-renew- 
able or slip-renewabl@ bushings. 


Made of high chrome, high carbon oil-hardening bear- 
ing steel, Ex-Cell-O Bushings for plastics have uniform 
hardness, 62-64 Rockwell C precision ground diame- 
ters, and conform to A.S.A. standards and Ex-Cell-O’s 
own high standards for quality. 


Send today for catalogs covering Ex- 
Cell-O’s complete line of bushings for 
plastics and metal or order direct 
from stocks in Detroit or Downey, Cal. 


o 


EX-CELL-O FOR PRECISION 


PRECISION MACHINE TOOLS - GRINDING AND BORING SPINDLES + CUTTING TOOLS - RAILROAD PINS AND 
BUSHINGS + DRILL [1G BUSHINGS « TORQUE ACTUATORS « CONTOUR PROJECTORS - GAGES AND GAGING 
EQUIPMENT « GRANITE SURFACE PLATES - COMPUTER PRODUCTS . AIRORAFT AND MISCELLANEOUS 


PRODUCTION PARTS - ATOMIC ENERGY EQUIPMENT - DAIRY AND OTHER PACKAGING EQUIPMENT DETROIT 32, MICHIGAN 


Use Reader Service Card, CIRCLE 103 





A 


te 


Versatility? 


When the O.D.M. Tool and Manufacturing 
Company, McCook, Illinois, went shopping 
for a press, they knew what they wanted. 
Being a contract stamping tool and die 
shop, they needed a rugged, yet versatile 
press that could be operated economically 
on short run jobs. . . they bought a Verson. 

Shown above, the Verson 150 ton double 
crank press is performing a restrike opera- 
tion on 10 gauge tank turret parts, previ- 
ously formed in the same press. Slide and 
bolster area is 42” x 72”; floor space, 98” x 


Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CoO. 








143”; weight, 52,000; power adjustment of 
the slide, 8”; stroke, 14”. Additionally, the 
press is equipped with two Verson ‘‘U”’ type 
pneumatic die cushions, separately adjust- 
able. 

If your shop must handle a wide variety 
of jobs as part of daily routine, a press from 
Verson’s extensive line may be your most 
effective profit builder. Verson Application 
Engineers will be pleased to go over your 
requirements and help you select the press 
best suited to your needs. Call or write today. 





- Yerson - 





9336 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 


TRANSMAT PRESSES « IMPACT MACHINING PRESSES « TOOLING e OIE CUSHIONS « VERSON-WHEELON HYDRAULIC PRESSES e HYDRAULIC SHEARS 
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